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CHAPTER I  
INTRODUCTION
CHAPTER I
INTRODUCTION
T his i s  a s tudy  of th e  a p p l ic a t io n  of m a n ife s t s t r u c tu r e  a n a ly s is  (9) 
to  th e  domain of d a ta  s tu d e n t in fo rm a tio n  f i l e s .  The s ig n if ic a n c e  of t h i s  
approach to  c o n f ig u ra l  a n a ly s is  i s  b e s t  understood  when co n sid e red  in  th e  
l i g h t  of p rev io u s  methods of s c a le  c o n s tru c tio n . I t  w i l l  be of some v a lu e , 
th e r e f o r e ,  to  f i r s t  c o n s id e r a few of th e  g e n e ra l problem s which have 
c o n fro n ted  s c a le  th e o r i s t s  who have concerned them selves w ith  th e  s c a l in g  
of p sy ch o lo g ica l and s o c io lo g ic a l  d a ta ,  and to  c o n s id e r  b r i e f ly  some of th e  
te ch n iq u es  which have been devised  in  an a ttem p t to  overcome th e se  problem s.
A s tu d y  of th e  h is to r y  of psychology in d ic a te s  a r a th e r  o rd e r ly  p ro ­
g re s s io n  in  th e  developm ent of m easuring te ch n iq u es  designed  to  hand le  th e  
k inds of d a ta  w ith  which psychology i s  concerned (1'5) • T his p ro g re s s io n  
r e s u l te d  from a d e s ire  to  measure in  an in c re a s in g ly  o b je c t iv e  manner th e  
r e la t io n s h ip s  of resp o n ses  by th e  human organism  to  i t s  environm ent; Three 
main tech n iq u es  were d e riv e d  which p a r t i a l l y  s a t i s f i e d  t h i s  ;d e s i r e ; /  They 
were p sych o p h y sics, p sy ch o lo g ica l s c a l in g ,  and m ental t e s t  m ethods.
The f i r s t  of th e s e , p sychophysics, s tu d ie d  th e  r e la t io n s h ip  of p h y s ic a l 
s tim u lu s  m agnitudes to  th e  s o -c a l le d  "sen so ry ” i n t e n s i t i e s  in d ic a te d  by 
responses to  changes in  th e  p h y s ic a l s tim u lu s . P sy ch o lo g ica l s c a l in g  methods 
arose  in  answer to  th e  problem  of m easuring p u re ly  p sy ch o lo g ica l phenomena 
such as p re fe re n c e s  and a t t i t u d e s .  This in v o lv ed  th e  e v a lu a tio n  of s tim u lu s  
o b je c ts  such as p a in t in g s ,  h an d w ritin g  specim ens, a r c h i te c tu r a l  ddsigns e t c . ,  
f o r  which th e re  were no adequate o r w e ll d e fin e d  p h y s ic a l  dim ensions th a t  
could  account f o r  th e  responses evoked by th e se  k inds of s t im u l i .  M ental
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t e s t  methods arose  as a r e s u l t  of th e  p r a c t i c a l  dajnapd of s o c ie ty  f o r  
means of o b je c t iv e ly  de term in ing  the  d if fe re n c e s  between in d iv id u a ls ’ 
a b i l i t y  to  fu n c tio n  e f f e c t iv e ly  w ith in  t h e i r  s o c ie ty . This n e c e s s i ta te d  
the  developm ent of t e s t s  f o r  th e  measurement of p e r s o n a l i ty ,  a p t i tu d e s ,  
a b i l i t i e s ,  in te l l ig e n c e ,  e t c .
A s p e c ia l  problem  arose  in  the  e v a lu a tio n  of q u a l i t a t iv e  d a ta  such 
as i s  con ta ined  in  i n t e r e s t  and a t t i tu d e  t e s t s ,  and case h i s t o r i e s .  The 
problem  was one of o b je c t iv e ly  e v a lu a tin g  ns u b je c tiv e ” m a te r ia l .  Psycholo­
g i s t s ,  as s tu d e n ts  of human behav iou r, are o fte n  co n fro n ted  w ith  th e se  
k inds of d a ta . I t  i s ,  p e rh ap s , because of th i s  need f o r  th e  s c a lin g  of 
su b je c tiv e  m a te r ia l  th a t  much re sea rc h  in v o lv in g  q u a l i t a t iv e  d a ta  i s  ev a lu ­
a ted  in  the  l i g h t  of s t a t i s t i c s  which a re  designed  f o r  use w ith  q u a n t i ta t iv e  
v a r ia b le s .  These s t a t i s t i c s ,  u n fo r tu n a te ly , a re  f r e q u e n tly  used w ith o u t 
due reg ard  to  the  assum ptibns which u n d e rlie  t h e i r  u se . As L a z a rs fe ld  (22) 
s t a t e s :
The e a r ly  e f f o r t s  of s o c ia l  and! p sy ch o lo g ica l m easure­
ment took  very  much f o r  g ran ted  th a t  th e re  would be. no 
lo g ic a l  d if f e re n c e s  between th e  v a r ia b le s  to  be used in  
th e  s o c ia l  sc ien ces  and th o se  which the  n a tu ra l  sc ie n c es  
d e a l t  w ith  (p . 11 ) .
The e s s e n t i a l  measurement problem  co n fro n tin g  th e  s o c ia l  s c i e n t i s t  
and h is  custom ary methods of hand ling  i t  are  s u c c in c tly  summarized by 
F e s tin g e r  (13) who s t a t e s :  . ........
The b a s ic  problem  of measurement in  co n n ec tio n  w ith  
m easuring in s tru m en ts  such as q u e s tio n n a ire s  and i n t e r ­
views i s  to  a rrange a number of in d iv id u a ls  in  rank  o rd e r 
from high to  low on th e  b a s is  of t h e i r  responses to  a 
s e r ie s  of q u e s tio n s . The so lu tio n  of t h i s  measurement 
problem , th a t  i s ,  being  ab le  to  say th a t  one in d iv id u a l 
i s  h ig h e r , low er, o r equal to  an o th er in d iv id u a l along 
some s p e c if ie d  dim ension, has been a ttem p ted  in  a v a r ie ty  
of ways. Dependence upon e x p e r t r a t in g s ,  exam ination  of 
in te r c o r r e la t io n s  among ite m s , and c o r re la t io n s  between 
in d iv id u a l item s and t o t a l  s c a le  sco res are  some of the 
methods which have been used to  f a c i l i t a t e  s c a le  con­
s t r u c t io n  (p . 149) .
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The e a r lie r  methods, however, leave much to  be d esired . F ir s t ,  
they are concerned with the a n a lysis  of in d iv id u a l items even though the 
to t a l  t e s t  score i s  u t i l iz e d  fo r  p red ic tiv e  purposes. Second, as sh a ll  
be i l lu s t r a t e d  sh o r tly , a great deal of inform ation present w ith in  re ­
sponse pattern s i s  discarded because the methods are not designed to  
analyze response p a ttern s, but responses to s in g le  item s.
Since th e  e a r ly  1930 's  th e re  has been a growing body of re sea rc h  
based upon th e  h y p o th esis  t h a t  response c o n fig u ra tio n s  and p a t te rn s  may 
y ie ld  in fo rm atio n  n o t o b ta in a b le  through the  mere summation of th e  sep a r­
a te  t e s t  item s . As G aier and Lee (14) p o in t o u t:
The f i r s t  e x p l ic i t  recogn ition  of the p red ic tiv e  
advantages to  be gained from the study of item s w ith in  a 
t e s t  appears to  be a ttr ib u ta b le  to  Brigham. . . . The 
r e su lts  obtained [from h is  study of 1932) suggested th at  
i t  i s  p o ss ib le  to  sp ec ify  p atterns of responses p ecu liar  
to ,  and ch a r a c ter is tic  o f , p a r ticu la r  groups of people 
(pp. 144-145).
Zubin (35) in  1937 m ain tained  th a t  a knowledge of the  response configu-* 
r a t io n  may be more s ig n i f ic a n t  th a n  th e  t o t a l  number of t e s t  item s p assed . 
From th e se  r a th e r  p r im itiv e  beg inn ings o th e r  more r a t io n a l  and compre­
hensive  c o n tr ib u tio n s  have been made, p r im a r i ly  by Guttman (17* 1 8 ), 
L oevinger (2 3 ) , L a z a rs fe ld  (2 1 ), du Mas (4 , 5 , 6 , 7 , 8 , 9, 10, 1 1 ) , Meehl 
(2 6 ) , Lord (2 4 ) , and Osgood and Suci (2 9 ).
The im portance of p a t te r n  and c o n f ig u ra l a n a ly s is  has been sim ply and 
e f f e c t iv e ly  i l l u s t r a t e d  by Meehl (2 6 ) , in  what has come to  be known as 
M eehl's paradox. He shows q u ite  c le a r ly  how two item s when considered  
in d iv id u a l ly  may have zero  v a l id i t y ,  but when ta k en  c o l le c t iv e ly  can have 
p e r fe c t  p re d ic t io n .
I t  was du rin g  th e  World War I I  p e rio d  th a t  Guttman (32) developed what 
appears to  be the  f i r s t  sy stem atic  c o n c e p tu a liz a tio n  of a c o n fig u ra l s c a le .  
Scalogram  a n ^ y s i s  i s  c en te red  around th e  problem  of a t t i tu d e  measurement,
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a lthough  i t  can be used f o r  th e  measurement of o th e r  q u a l i t a t iv e  v a r ia b le s  
(1 , 30, 31, 34 ).
Guttman (19) co n sid e rs  an a re a  s c a la b le  i f  re sponses to  a s e t  of t e s t  
item s can be a rranged  i ll  such a way th a t  persons who answer a g iven  q u e s tio n  
fa v o ra b ly  w i l l  a l l  havd h ig h e r ranks th an  persons who answer th e  same 
q u e s tio n  u n fav o rab ly . I t  can be sedn th a t  when t h i s  c o n d itio n  i s  f u l f i l l e d  
th e re  w i l l  e x i s t  a s e a ls  such th a t  from a re sp o n d e n t 's  ran k , o r sca le  sc o re , 
ohe can t e l l  e x a c tly  which item q an in d iv id u a l en d o rses . S ev e ra l r e l a t iv e ly  
s tra ig h tfo rw a rd  methods have beep developed to  determ ine th e  s c a l a b i l i t y  
of a u n iv e rse  of item s acco rd ing  to  th e  scalogram  h y p o th esis  (13 , 1 8 ).
In  an a ttem p t to  develope un id im ensional s c a le s  of a b i l i t y ,  Loevinger 
(23) has developed fo rm ulas and c r i t e r i a  f o r  th e  e v a lu a tio n  of t e s t  and 
item  hom ogeneity. By th e  a p p lic a t io n  o f th e se  c r i t e r i a  one may e m p ir ic a lly  
t e s t  the c la im  th a t  a s e t  o f item s form a s c a le .
The e s s e n t i a l  d if f e re n c e  between the  L oevinger and Guttman models i s  
in  th e  u t i l i z a t i o n  of d i f f e r e n t  response p a t te r n s .  L oevinger, because she 
i s  in te r e s te d  ih  a b i l i t i e s ,  i s  concerned only  w ith  " p iu s ” answ ers. That
■ I
i s ,  one may have zero  bu t n o t n eg a tiv e  a b i l i t y .  As a r e s u l t  h e r  s c a le  model 
appears in  th e  form  of a t r i a n g u la r  m a trix , o r cum ulative s c a le .  Guttman 
i s  in te r e s te d  in  b ip o la r  a t t i t u d e s ,  where in d iv id u a ls  in  a s p e c if ie d  popu­
l a t i o n  may be f o r  o r a g a in s t  and a t t i t u d i n a l  s ta te m e n t. He uses p a t te rn s  
o f "p lu s"  and "minus" answers to  determ ine in d iv id u a l s c o re s . As a r e s u l t  
th e  model appears in  th e  form  of a d iagonal m a trix  which he c a l l s  th e  
response p a ra lle lo g ra m .
L a z a rs fe ld  (21) su ggested  th a t  Guttman1s paradigm , which assumes a 
s te p  fu n c tio n  fo r  ite m s , i s  to o  r e s t r i c t i v e  to  be used w ith  much im portan t 
d a ta .  He has developed a method, l a t e n t  s t ru c tu re  a n a ly s is ,  which p e rm its  
th e  in c lu s io n  of item  and response d i s t r ib u t io n s  of h igh  d eg ree .
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Although th e se  tech n iq u es  allow  f o r  the  p a t te r n  o r  c o n f ig u ra l a n a ly s is  
of item s , th e re  are  s e v e ra l  r e s t r i c t i o n s  to  t h e i r  a p p l ic a b i l i ty  in  t r e a t in g  
q u a l i t a t iv e  d a ta .
F i r s t ,  th ey  are dependent upon s u b je c t iv e ly  d e riv ed  item  domains.
That i s ,  th e  ite m s , o r responses to  the ite m s , must e x h ib i t  c h a r a c te r i s t i c s  
such th a t  th e y  a l l  appear to  belong to  a p a r t i c u l a r  domain. In  a d d it io n , 
each item , o r the  responses to  each item , must e x h ib it  a phenomenal o rd e r. 
This i s  cu sto m arily  exp ressed  as a problem  of face  v a l id i t y  and o rd e r.
In  most co n v en tio n a l t e s t  m ethods, and a p p a ren tly  in  a l l  of th e  
c o n fig u ra l te ch n iq u es , th e  score dim ension i s  gen era ted  as an in fe re n c e  
from th e  item s in  the  t e s t .  In  o th e r  words, th e  t r a i t  "X" being  measured 
i s  in f e r r e d  from th e  amount of "X" ap p a ren tly  con ta ined  in  th e  se p a ra te  
item s; o r , each item  must co n ta in  some s u b je c t iv e ly  d e riv ed  c h a r a c te r i s t i c  
"X” which makes i t  f e a s ib le  to  p lace  i t  in  a q u e s tio n n a ire  m easuring t r a i t  
"X".
The p re v a il in g  p ra c t ic e  in  s e le c t in g  ap p ro p ria te  t e s t  item s fo r  a 
g iven  t e s t  i s  f o r  the  sca le  c o n s tru c to r  to  i n t u i t  the  n a tu re  of each item , 
and to  accep t or r e j e c t  each item  on t h i s  b a s is .  I f  a more r e l i a b le  item  
s e le c t io n  p rocedure i s  d e s ire d  th e y  a re  f r e q u e n tly  p re sen te d  to  a group 
of judges who again  i n t u i t i v e l y  determ ine each i te m 's  a p p l i c a b i l i ty  to  th e  
dim ension being  co n sid e red . U n fo rtu n a te ly , th e  newer tech n iq u es  seem to  
adhere to  t h i s  su b je c tiv e  and r e s t r i c t i v e  c o n v e n tio n a lity  to  an even 
g re a te r  e x te n t th a n  do th e  co n v en tio n a l item  a n a ly s is  m ethods. As Guttman 
(1?) s t a t e s :
An a t t r i b u t e  belongs to  th e  u n iv e rse  by v ir tu e  of i t s  
c o n te n t. The in v e s t ig a to r  in d ic a te s  th e  co n ten t of i n t e r e s t  
by th e  t i t l e  he chooses f o r  th e  u n iv e rse ..,...^ n d ..a ll.a ttr ib u te s  
w ith  t h a t  co n ten t "belong in  th e  u n iv e rse . There w i l l ,  of 
co u rse , a r is e  b o rd e r lin e  cases in  p r a c t ic e  where i t  w i l l  be 
hard  to  decide w hether p r no t an item  belongs in  the  u n iv e rs e .
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The e v a lu a tio n  of the  co n ten t th u s  f a r  rem ains a m a tte r  th a t
may be decided  by consensus of judges o r by some o th e r  means.
. . .  I t  may w ell be th a t  th e  form al a n a ly s is  f o r  s c a l a b i l i t y  
may h e lp  c l a r i f y  c e r ta in  a reas  of c o n te n t. However, we have 
found i t  most u s e fu l a t  p re s e n t to  u t i l i z e  in fo rm al experience  
and consensus to  th e  f u l l e s t  e x te n t in  d e f in in g  a u n iv e rse  
(p . 1 41 ).
And, in  agreem ent, L a z a rs fe ld  (21) says: "The in v e s t ig a to r  chooses item s
which seem to  him re le v a n t to  the  problem " (p . 363)* l n f a i rn e s s  to  
L a z a rs fe ld , i t  should  be m entioned th a t  he i s  r e f e r r in g  to  the  p re v a i l in g
p ra c t ic e  in  item  s e le c t io n .  However, he makes no p o in t of u s in g  any o th e r
method of item  s e le c t io n  in  l a t e n t  s t ru c tu re  a n a ly s is .
Second, the  ite m s , or responses to  the  ite m s , a re  g e n e ra lly  assumed 
to  be d is t r ib u te d  over a one-d im ensional l a t e n t  o r  in f e r r e d  continuum .
The n a tu re  of th i s  continuum i s  d e riv ed  as fo llo w s : A fte r  th e  t e s t  item s
have been s e le c te d ,  th ey  are  g iven  to  a sample of p e o p le . From th e . 
d i s t r ib u t io n  o f "answ ers” to  th e  ite m s , in fe re n c e s  a re  made as to  the 
p o s i t io n  of th e  people on th e  l a t e n t  continuum . What t h i s  continuum i s ,  
o r what i t  r e p re s e n ts ,  i s  d e riv ed  from  th e  item s and th e  responses to  th e  
item s in  th e  t e s t .  In  G uttm an's s c a le ,  t h i s  n e c e s s i ta te s  the  o rd e rin g  of 
responses in to  a r a th e r  r e s t r i c t i v e  b ip o la r  cum ulative p a t te r n .  Guttman 
(17 ) p o in ts  t h i s  out when he say s:
As may be ex p ec ted , th e  u n iv e rse  of a t t r i b u t e s  must form 
a r a th e r  s p e c ia l iz e d  c o n f ig u ra tio n  f o r  th e  p o p u la tio n  of 
in d iv id u a ls  i f  i t  i s  to  be s c a la b le  (p . 143) .
L o ev in g e r1s homogeneous t e s t  method has e s s e n t i a l l y  the  same k ind  of 
r e s t r i c t i o n ,  a lth o u g h  she i s  concerned w ith  u n ip o la r  a b i l i t i e s .  L aza rsfe ld * s  
l a t e n t  s t ru c tu re  model i s  n o t as r e s t r i c t e d  in  so f a r  as th e  o rd e rin g  of 
item s and responses i s  concerned. However, i t  does assume asla te n tfc o n tin u u m , 
and i t  i s  dependent upon i n t u i t i v e l y  d e riv ed  item  dom ains. I t s  u t i l i t y  i s  
f u r th e r  c u r t a i l e d ,  though no t e lim in a te d , by i t s  extreme com putational
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com plexity, which i s  a r e su lt  of the non-parametric nature of the item  
and response d is tr ib u tio n s  which i t  i s  designed to  sca le  (24, 2 5 ).
Third, and perhaps most im portant, i s  the m atter of p r e d ic tio n . Most 
of the conventional sca lin g  methods, and the three methods of configu ral 
sca lin g  mentioned above, are designed to  p red ict some extern a l c r ite r io n .  
This lead s to  an extrem ely variab le  v a l id ity ,  and consequently, variable  
p red ic tio n . For example, the v a l id ity  of an in te l l ig e n c e  t e s t  may be 
determined by co rre la tin g  i t  w ith academic success even w henthe . c r iter io n  
(academic su ccess) i s  not an in t r in s ic  part of the t e s t .  I t  seems obvious 
th at i f  a new c r ite r io n , such as success as a salesman, were u t i l iz e d ,  
there would probably be a d ra stic  change in  the v a l id ity  of the t e s t  as 
in d icated  by the p r e d ic ta b ility  of th ese  two c r i t e r ia .  The use of an ex­
tern a l c r ite r io n  u su a lly  r e s u lt s  in  a t e s t  which i s  composed of item s th at 
have l i t t l e  in  common w ith the variab le  they are try in g  to  p red ic t.. There 
may be l i t e r a l l y  hundreds of so -c a lle d  v a lid ity  c o e f f ic ie n ts  fo r  a s in g le  
instrum ent.
There i s  an o th er g en e ra l problem  which has proven to  be a stum bling 
b lock  to  s c a le  c o n s tru c to rs  s in ce  the beginning  of p sy ch o lo g ica l measure­
ment. I t  i s  th e  problem  of th e  k inds of d a ta  th a t  may be s c a le d . U n til
re c e n t ly  no psychom etric has been capable of th e  c o n f ig u ra l s c a l in g :o f  
s o -c a l le d  " tru e "  c a te g o r ie s .  In  f a c t ,  i t  has been m ain ta ined  th a t  th e  
s c a l in g  of such item s i s  no t a le g i t im a te  sca le  problem . As Guttman (19) 
s t a t e s :  -
. . .p rob lem s which do not involve samples from a 
universe of item s are not in  general sca le  problems.
. . . How b est to  handle nonscalable un iverses remains a 
fa r  more com plicated, and as y e t , unsolved problem (p . 173).
And G u ilfo rd  (16) seems tp  agree w ith  Guttman when he say s :
. . . ! we have had to  recognize from time to  time
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th a t  com plete measurements cannot be made and th a t  
d a ta  a re  sometimes o b ta in ed  as m erely  c l a s s i f i e d  in  
c a te g o r ie s .  The l a t t e r  type of d a ta  we recognize  as 
enum eration  d a ta ,  [ I t a l i c s  h is ]  a rud im entary  form 
of measurement. I t ,  i s  a m a tte r  of a ss ig n in g  a t t r i ­
b u tes  to  cases  r a th e r  than  q u a n t i ta t iv e  e v a lu a tio n s  
on a l i n e a r  s c a le ,  f o r  exam ple, id e n t i f y in g  in d i ­
v id u a ls  as to  sex , ra c e , p o l i t i c a l  p a r ty ,  o r c r im i­
n a l i t y .  Although such d a ta  are  n o t a l lo c a te d  to  
l in e a r - s c a le  p o s i t io n s ,  we can s t i l l  make p re d ic t io n s  
from them and p re d ic t io n s  of them from o th e r  in f o r ­
m ation (p . 333) .
In  an e f f o r t  to  overcome the  r e s t r i c t i o n s  of th e  e a r l i e r  approaches 
• to  c o n f ig u ra l a n a ly s is ,  du Mas (9) has p rov ided  th e  s o c ia l  s c i e n t i s t  w ith  
a method, m an ife s t s t r u c tu r e  a n a ly s is ,  which i s  h ig h ly  non -p aram etric  f o r  
both item s and s c o re s , and which i s  designed  to  analyze th e  C haotic mass 
of d a ta  which i s  found in  b io g ra p h ic a l d a ta  s h e e ts ,  p e rso n a l in v e n to r ie s ,
and in fo rm a tio n  f i l e s .
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In  t h i s  s tu d y  an a tte m p t w i l l  be made to  o b ta in  e m p ir ic a l analogues
of th e  c lu s te r y  and segm ental models of MSA from th e  domain of d a ta  s tu d e n t
in fo rm a tio n  f i l e s ,  u s in g  as th e  c r i t e r i o n  grade p o in t av erag e .
The problem  which MSA a ttem p ts  to  so lve  i s  th e  s c a l in g  of c a te g o r ie s  
which " .  . . n e i th e r  e x h ib i t  a  phenomenal o rd e r  n o r seem to  belong  to  th e  
same domain ( i t a l i c s  in  th e  o r ig i n a l ] " (9 , p . 1 2 ) . I t  i s  an a ttem p t to
overcome th e  r e s t r i c t i v e  n o tio n  t h a t  item s must appear to  belong  to  a u n i-
. '\ 
v e rse  and have some s u b je c t iv e  r a n k a b i l i ty  in  o rd e r t h a t  th ey  may be s c a le d .
As du Mas (9 ) p o in ts  o u t:
. * . o ld , f ix e d  h a b i ts  of th ough t have caused some
of th e  most em inent a u th o r i t i e s  in  th e  f i e l d  of psycho­
lo g ic a l  measurement and s c a l in g  n o t m erely to  deny th a t
•true*  c a te g o r ie s  can be s c a le d , bu t to  go so f a r  as to
deny t h a t  such c o n s t i tu te s  a le g i t im a te  problem  in  s c a le  
th e o ry  (p . 13 ) .
du Mas (9 ) su g g es ts  o p era tio n s  which p e rm it th e  s e le c t io n  and o rd e rin g  
o f such d a ta .  These o p e ra tio n s  de-em phasize fa c e  v a l i d i t y  and em phasize 
p r e d i c t a b i l i t y  to  an e x te n t  found in  n e i th e r  item  a n a ly s is  n o r th e  p rev io u s  
c o n f ig u ra l  methods o f s c a le  c o n s tru c t io n .  I t  i s  a method o f an a ly z in g  a 
s e t  of m a n ife s t r e l a t io n s  between c a te g o r ic a l  p r e d ic to r  d a ta  and a  p re ­
d ic te d  q u a n t i t a t iv e  v a r ia b le  in  o rd e r  to  e x t r a c t  an o rdered  s t r u c tu r e .
MSA a ls o  su b o rd in a te s  co n v en tio n a l n o tio n s  of r e l i a b i l i t y  and v a l i d i t y  
to  th e  t a s k  of s e le c t in g  c a te g o r ie s  which a re  s ta b ly  a s s o c ia te d  w ith  some 
r e f e r e n t  d im ension (1 0 ) . I t  does n o t u t i l i z e  an u n sp e c if ie d  e x te r n a l  
c r i t e r i o n .  The c r i t e r i o n  i s  used d i r e c t l y  as th e  o rd e rin g  continuum  w ith in
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the sc a lin g  operations. No in feren ces  are made as to  an underlying con­
tinuum. The m anifest re la t io n sh ip  between "item s” and the c r ite r io n , and 
the s t a b i l i t y  of th is  r e la t io n sh ip , i s  the main concern of MSA.
The o p e ra tio n s  suggested  by du Mas (9) are  ex trem ely  sim ple and 
s tra ig h tfo rw a rd . This method seems to  have a l l  of th e  advantages a t t r i b u t ­
ab le  to  d i s t r ib u t io n  f r e e  psychom etrics w ith  l i t t l e  of t h e i r  a tte n d a n t 
com puta tional com plex ity . This s im p lic i ty  a r i s e s  in  g re a t  measure from 
th e  v is u a l  in s p e c tio n  and s e le c t io n  allow ed by MSA. The sca le  c o n s tru c to r  
can determ ine as he p ro g re s se s  w ith  the  a n a ly s is  of d a ta  th e  degree of 
a s s o c ia t io n  between " ite m s" , and between " item s"  and th e  p re d ic te d  v a r ia b le .  
This allow s th e  c o n s tru c to r  to  q u ic k ly  a c c e p t, r e j e c t ,  and arrange " item s"  
d u rin g  th e  c o n s tru c tio n  p ro cess  so th a t  the  s c a le  as a whole w i l l  approach 
maximum p re d ic t io n .
The most general paradigm offered  by du Mas in  M anifest Structure  
A nalysis i s  the c lu s te r y  model. S p ec ia l cases of the c lu stery  model are 
the segmental and in ten siv e  models.
The c lu stery  model i s  designed to u t i l i z e  any and a l l  data regard­
le s s  of the types of d is tr ib u tio n  they e x h ib it , except fo r  those items 
m anifesting e x c e s s iv e ly  gappy d is tr ib u tio n s  and those which include very  
few members of the population being stu d ied . The s ig n ifica n ce  of th is  
model l i e s  in  i t s  u t i l iz a t io n  of many d if fe r e n t  kinds of category d i s t r i ­
butions w ith in  the same s c a le .
In sp ite  of the wide v a r ia tio n  in  item  d is tr ib u tio n s  found in  masses 
of q u a lita t iv e  data, p a r ticu la r  arrangements appear q u ite  freq u en tly . The 
segmental and in ten siv e  models are o ffered  prim arily  because they u t i l i z e  
th ese more commonly found ty p es . The segmental model i s  designed to  apply 
to  d is tr ib u tio n s  which are more or le s s  uniquely a sso c ia ted  with cer ta in  
segments of the pred icted  variab le; i t  may be most adequately c la s s i f ie d
- l i ­
as a p o in t c o n f ig u ra l s c a le .  Where t h i s  segm entation  i s  accom plished a 
d iag o n a l response m a trix  i s  o b ta in e d . The g e n e ra l n o tio n  u n d erly in g  th e  
in te n s iv e  model i s  t h a t  c a te g o r ie s  may be d i f f e r e n t i a l l y  a s so c ia te d  w ith  
some m an ife st v a r ia b le  in  a way such th a t  th e  c a te g o r ie s  o v erlap  in  a 
sy s tem a tic  fa s h io n ; i t  i s  a form of cum ulative c o n fig u ra l s c a l e .  Where 
t h i s  sy stem a tic  o v erlap p in g  occurs th e  item  d i s t r ib u t io n s  form a s te p  
fu n c tio n , th e  response m a trix  app earin g  in  a t r i a n g u la r  form .
At some p o in t any model must be pu t to  an e m p ir ic a l t e s t  to  determ ine 
i t s  a p p l i c a b i l i ty  to  p a r t i c u l a r  domains, and to  p o in t  out any shortcom ings 
so t h a t  i t  may be m odified  to  more a c c u ra te ly  re p re se n t th e se  e m p ir ic a l 
a re a s . Some r a th e r  sp a rse  t e s t i n g  of th e  methods and models of MSA has 
a lre a d y  been acco n p lish ed  (11 , 12 , 20 ) ,  bu t to  t h i s  w r i t e r 's  knowledge no
r
attem pt has been made to  d a te  to  o b ta in  an e m p ir ic a l analogue of th e  c lu s te ry  
m odel.
In  any new s c a le  th e o ry  som ething more th an  th e  sim ple eq u a tin g  of 
model and e m p ir ic a l d a ta  i s  re q u ire d . I t  in v o lv es  l i t t l e  t h a t  i s  method­
o lo g ic a l ly  new, but i t  does invo lve  alm ost en d less  r e p e t i t io n  of the  same 
p ro cedu res in  v a rio u s  item  domains. The r e je c t io n  o r n o t of th e  sc a le  
h y p o th esis  f o r  one a rea  does n o t in d ic a te  th e  same co n clu sio n  fo r  an 
e n t i r e ly  d i f f e r e n t  domain. I t  i s ,  th e n , n ecessa ry  to  sample as many domains 
as p o s s ib le  in  o rd e r to  determ ine th e  g e n e ra l a p p l i c a b i l i t y  of th e  th e o ry  
and method. Concom itant w ith  th e  a ttem p t to  e x t r a c t  segm ental and c lu s te ry  
c a te s c a le s  from  th e  domain s tu d en t in fo rm a tio n  f i l e s ,  t h i s  s tu d y  w i l l  a lso  
p rov ide  f u r th e r  evidence reg a rd in g  th e  u t i l i t y  of M3 A.
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As p re v io u s ly  in d ic a te d  th e  c r i t e r i o n ,  o r m an ife s t v a r ia b le  "RM, was 
grade p o in t  av erag e . Montana S ta te  U n iv e rs ity  uses a f iv e  l e t t e r  g rad ing  
system , each l e t t e r  c a r ry in g  a d e fin e d  number of c r e d i t  p o in ts .  In  g e n e ra l, 
one c r e d i t  p o in t i s  g iven  f o r  each hour of c la s s  o ffe re d  d u rin g  th e  week 
f o r  an e n t i r e  q u a r te r .  The l e t t e r - p o i n t  r a t i o  i s  as fo llo w s : "A", 4 p o in ts ;
"B", 3 p o in ts ;  "O f", 2 .$  p o in ts ;  "C", 2 p o in ts ;  "D", 1 p o in t ;  "F ", 0 p o in ts .
Because th e  g rad in g  system  does n o t c o n s id e r T’Fft g rades in  computing 
grade p o in t average u n t i l  th e  ju n io r  y e a r ,  each s tu d e n t ’s average was 
computed in  t h i s  s tu d y  to  in c lu d e  a l l  "F" grades r e g a rd le s s  of the  s tu d e n t’s 
c la s s .  The only  r e s t r i c t i o n s  p laced  upon th e  m an ife s t v a r ia b le  were t h a t  
th e  grade p o in t average o b ta in ed  re s u l te d  from  a minimum of one q u a r te r  in  
re s id en ce  a t  MSU, and th e  s tu d e n t was no t a t r a n s f e r  from  an o th er i n s t i ­
tu t io n .  The s tu d e n ts  who fu rn ish e d  th e  c r i t e r i o n  d a ta  a lso  fu rn ish e d  th e  
p r e d ic to r  d a ta .
The p re d ic to r  d a ta  were o b ta in ed  from  s tu d en t in fo rm a tio n  f i l e s . ^
Each f i l e  co n ta in ed :
1 . An in d iv id u a l  reco rd  form  on which th e  s tu d e n t in d ic a te d  h is  au to ­
b io g ra p h ic a l d a ta .
2 . American C ouncil on E d ucation  P sy ch o lo g ica l E xam ination  p e rc e n t i le
sco res  f o r  th e  L in g u is t ic  (L) and Q u a n tita tiv e  (q ) s u b te s ts  and 
th e  t o t a l  (T) t e s t .  Each s u b te s t  and th e  t o t a l  t e s t  sco re  was
•*-See Table 4* Appendix A.
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d iv id ed  in to  two open-ended c a te g o r ie s  and one c lo sed  in te r v a l  
c a te g o ry .^
3. E d u ca tio n a l T e s tin g  S erv ice  C ooperative E n g lish  T es t p e rc e n t i le
sco res  f o r  each s u b te s t  and th e  t o t a l  t e s t .  The s u b te s ts  are
d e s ig n a te d : Mechanics (M), E f fe c tiv e n e s s  (E ), V ocabulary (V),
Speed ($)> and L in g u is t ic  (L ). Tw o  t o t a l  sco res  were used:
T o ta l Reading (TR) and T o ta l E n g lish  (TE). Each su b te s t  and th e
t o t a l  t e s t s  were d iv id ed  in to  two open-ended and one c lo sed  in ­
's
t e r v a l  c a te g o ry .
4 . E n g lish  theme g ra d e s .^  As p a r t  of th e  e n tra n ce  t e s t  b a t te ry  each
freshm an i s  re q u ire d  to  w r i te  two, com positions which are graded 
by members of th e  E n g lish  Departm ent a t  MSU. The departm ent 
g ives each com position one of f iv e  l e t t e r  g rad es: "A", wBff, ’TC+” ,
"C", "D", o r ’’F " . (Both "C" grades a re  co n sid ered  as one l e t t e r
g ra d e .)  These may be co n stru ed  as p o in t c a te g o r ie s  and were used
as such in  th e  in fo rm atio n  f i l e .  The h ig h e s t of th e  two grades 
re ce iv ed  was s e le c te d  as th e  s u b je c t ’ s com position g rade .
Three se p a ra te  samples o f in fo rm a tio n  f i l e s  were used . These samples 
were d e sig n a ted  as sam ples I ,  I I ,  and I I I ,  and were drawn by sim ple random 
s e le c t io n  from th e  f i l e s  of freshm en who s a t i s f i e d  th e  r e f e r e n t  v a r ia b le  
c r i t e r i a ,  and who e n te re d  MSU in  th e  autumns of 1950, 1951, and 1952 r e ­
s p e c t iv e ly .  Sample I  c o n s is te d  of 100 s tu d e n t in fo rm a tio n  f i l e s ;  sample 
I I  of 50 in fo rm a tio n  f i l e s ;  and sample I I I  of 50 in fo rm atio n  f i l e s  f o r  th e
segm ental c a te s c a le  and 100 f o r  th e  c lu s te ry  c a te s c a le .  The 50 f i l e s
2See c a te g o r ie s  505 th rough  513 of Table 4 , Appendix A.
% ee c a te g o r ie s  514 th rough  534- of Table 4 , Appendix A.
^See c a te g o r ie s  535 th rough  539 of Table 4 , Appepdix A.
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u t i l i z e d  in  th e  segm ental were a lso  used as p a r t  of the  100 f i l e s  of the  
c lu s te r y  c a te s c a le .
These th re e  se p a ra te  samples were used in  o rd e r to  determ ine the  
s t a b i l i t y  as w e ll a s . th e  p re d ic t iv e  c a p a c ity  of MSA. This amounts to  a 
double c ro ss  v a l id a t io n  th rough  tim e , which i s  one of the  most rig o ro u s 
means of de term in ing  th e  p re d ic tiv e n e s s  of a  s c a le .  Sampling through tim e 
p e rm its  u n c o n tro lle d  v a r ia b le s  to  e x e r t  t h e i r  in flu en c e  on th e  p o p u la tio n s  
being  s tu d ie d . The a c t io n  of th e se  v a r ia b le s  i s  f r e q u e n tly  severe enough 
to  cause r a th e r  d r a s t i c  p o p u la tio n  changes. I f  a s c a le  i s  ap p lied  to  samples 
from th e se  more "h e terogeneous” p o p u la tio n s , and i t  co n tin u es  to  p r e d ic t ,  
th e  s c a le  c o n s tru c to r  i s  u s u a lly  j u s t i f i e d  in  assuming t h a t  he has a s c a le  
which w i l l  m a in ta in  i t s  v a l id i t y  under rep ea ted  a p p l ic a t io n .
Very b r i e f ly ,  th e  p rocedure  f o r  th e  e x tr a c t io n  of th e  two s c a le s  was 
as fo l lo w s :5 The in fo rm a tio n  f i l e s  of sample I  were scanned to  determ ine 
th e  c a te g o r ie s  to  which each in d iv id u a l belonged . The code numbers of 
th e se  c a te g o r ie s  were p laced  on a b a s ic  d a ta  card  which a lso  co n ta in ed  th e  
in d iv id u a l’s name, ”R" v a lu e , and a p lace  f o r  h is  sc o re , ”S” . The b asic  
d a ta  card s  were ranked acco rd ing  to  ”R” v a lu e , w ith  the  h ig h e s t  average 
being  p laced  in  the  number one p o s i t io n  and the  low est in  th e  l a s t ,  o r 
100th p o s i t io n .  This same o rd e rin g  was m ain tained  in  th e  s c a l in g  fram e.
That i s ,  th e  h ig h e s t  average was p laced  a t  th e  to p  l e f t  and th e  low est a t  
th e  bottom  l e f t  of th e  fram e. In  t h i s  in s ta n c e  th e  averages ran  from 
3.79  to  0 . 00 .
- The coded c a te g o r ie s  were re p re se n te d  by s l a t s  runn ing  th e  le n g th  of 
th e  fram e. The code number of each c a te g o ry  was p laced  a t  th e  to p  of th e
^The re a d e r  i s  r e f e r r e d  to  C hapters 4* 7> and 11 of M anifest S tru c tu re  
A nalysis  f o r  a d e ta i le d  d e s c r ip t io n  of th e  tech n iq u es  employed in  th e  
s c a lin g  o p e ra tio n s .
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s l a t .  Running th e  le n g th  of each s l a t  were 100 h o le s ; one ho le  f o r  each 
"R,T v a lu e . A datum was p laced  in  th e  s c a lin g  frame by in s e r t in g  a thumb­
ta c k  in  th e  ho le  in  t h a t  c e l l  o ccu rrin g  a t  the  in te r s e c t io n  of t h a t  row 
headed by an in d iv id u a l ’s ”R” value  (grade p o in t average) and th a t  column 
headed by th a t  coded ca teg o ry  to  which he belonged.
A fte r  th e  fram e had been f i l l e d  th e  d a ta  were sca le d  f i r s t  f o r  th e  
segm ental c a te s c a le .  This was accom plished by removing n o n -sc a la b le  c a te ­
g o rie s  ( i . e . ,  th o se  th a t  were m ultim odal, gappy, a s so c ia te d  w ith  a la rg e  
p a r t  of th e  ran g e , o r n o t s u f f i c i e n t ly  a s s o c ia te d  w ith  in d iv id u a ls  in  th e
sam ple). A ca teg o ry  was co n sidered  S ca lab le  i f  i t  m an ifested  none of the
n o n -sca le  c h a r a c te r i s t i c s  and i f  i t  d isp la y ed  a th re e - to -o n e  r a t i o  of thumb­
tack s  along any th i r d  of th e  m an ifest v a r ia b le .  A reco rd  Was made of th e
s e le c te d  c a te g o r ie s .
The c a te g o r ie s  were rep laced  in  th e  s c a lin g  frame and th e y  were sca led  
f o r  th e  c lu s te ry  c a te s c a le  by r e je c t in g  n o n -sc a la b le  c a te g o r ie s  ( i . e . ,  th o se  
th a t  were v e ry 'g ap p y , those  th a t  showed th e  g r e a te s t  ca teg o ry  e r r o r  or 
tended  to  in c re a se  the number of ambiguous c lu s t e r s ,  and th o se  which ex­
h ib i te d  very  low a s s o c ia t io n  w ith  th e  m an ife s t v a r ia b le ) .  A reco rd  was 
made of the  s e le c te d  c a te g o r ie s .
The s l a t s  were s t r ip p e d , renumbered, and re p la ce d  in  th e  s c a lin g  
frame and th e  fo llo w in g  group of 87 c a te g o r ie s  was sca le d  f o r  segm ental 
and c lu s te ry  c a te s c a le s .^  T his procedure was fo llow ed  u n t i l  a l l  539 
c a te g o r ie s  had been s c a le d , a f t e r  which th e  s e le c te e s  of each sc a le  were 
rep laced  in  th e  frame and a f i n a l  re d u c tio n  was made on the  same bases as 
p re v io u s ly  m entioned.
^The frame h e ld  only  87 c a te g o r ie s  |n d  only 100 s l a t s  werp a v a i la b le ,  
th e r e f o r e ,  th e  same s l a t s  were reused  in  each frame and th e  fjrame was 
r e f i l l e d  u n t i l  a l l  539 c a te g o r ie s  had been s c a le d .
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The ambiguous c lu s t e r  f a c to r  was g iven  sp e c ia l  a t te n t io n  in  th e  f i n a l  
re d u c tio n  of the  c lu s te ry  s u r fa c e . I t  was considered  ad v isab le  to  have 
f iv e  modal c lu s t e r s  in  th e  c lu s te ry  c a te s c a le ;  th e re fo re ,  th e  r e f e r e n t  
dim ension was p a r t i t io n e d  in to  f iv e  in t e r v a l s .  C a teg o ries  which d id  not 
f i t  w ell in to  the  d e fin ed  modal c lu s te r s  ( i . e . ,  th o se  th a t  overlapped in to  
a d jac e n t modal c lu s te r s )  were r e je c te d  even though th e y  were considered  
s c a la b le  by th e  c r i t e r i a  p re v io u s ly  used .
P la te s  1 through 4 in  Appendix B are o ffe re d  to  a id  th e  re a d e r  in  making 
the  p e rc e p tu a l t r a n s f e r  from  th e  models of MSA to  th e  e m p ir ic a l d a ta  u t i l i z e d  
in  t h i s  s tu d y . P la te  1 shows th e  s c a l in g  frame a f t e r  i t  has been f i l l e d .
The c a te g o r ie s  are  along th e  to p , and th e  r e f e r e n t  v a r ia b le  (grade p o in t 
average) i s  down th e  l e f t  s id e .  The c a te g o r ie s  a re  u n se le c ted  and unordered . 
P la te  2 shows th e  s c a lin g  frame in  which have been p laced  th e  s e le c te d  bu t 
unordered c a te g o r ie s  of th e  segm ental c a te s c a le .  P la te  3 i s  a photograph 
of the  same su rfa ce  shown in  P la te  2 , but t h i s  tim e w ith  th e  c a te g o r ie s  
both s e le c te d  and o rd ered . P la te  4 shows th e  f i n a l  su rfa ce  of the  c lu s te ry  
c a te s c a le  w ith  c a te g o r ie s  s e le c te d  and o rdered .
S cale  v a lu e s , ,TVrf, were computed f o r  th e  s e le c te d  segm ental c a te g o r ie s  
by means of
f  =  (l/n)£H
where "R" re p re se n ts  the  grade p o in t average of each in d iv id u a l  a s so c ia te d  
w ith  a ca teg o ry  and nn Tt i s  the  number of in d iv id u a ls  a s so c ia te d  w ith  th a t  
c a teg o ry . The sca le  value of each of th e  five.: modal c lu s te r s  of the  
c lu s te ry  c a te s c a le  was ob ta ined  by ta k in g  the  mean of th e  TtR" range f o r  
the  in d iv id u a ls  a s so c ia te d  w ith  each modal c lu s t e r .  F o r exam ple, in  F igure  
1 i t  can be seen th a t  modal c l u s t e r ,  "MK" 5* is; com prised of MR** v a lues 
rang ing  from 3 .79  to  2 .8 5 . Tjie mean of th e  20 v a lu es  w ith in - ;th is  group i s
C O P E D  C A T E G O R I E SM K V  M KRANGE
.15
.01
0 . 0 0
F ig . 1 . The modal c lu s t e r s  o f th e  c lu s te r y  c a te s c a le .
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3 .1 9 . This i s  th e  modal c lu s t e r  value, "MKV", o f modal c lu s t e r  f iv e ,
A ca teg o ry  was considered  to  belong to  any modal c lu s t e r  i f  th e  
ca teg o ry  p re sen te d  th re e  o r more datum u n i ts  w ith in  th a t  c lu s t e r .  F igure  
1 in d ic a te s  th e  coded c a te g o r ie s  of th e  c lu s te ry  c a te s c a le ,  th e  range of 
”R" v a lu e s , th e  modal c lu s t e r s ,  "MK", and the modal c lu s t e r  v a lu e s , "MKV".
An "X" shows th a t  th e  ca teg o ry  i s  a s s o c ia te d 'w ith  th a t  p a r t i c u l a r  modal 
c lu s t e r .  I t  i s  obvious th a t  an "X" in d ic a te s  t h a t  a ca teg o ry  has m an ifested  
a t  l e a s t  th itee datum u n i ts  in  t h a t  p a r t i c u l a r  c lu s t e r .
From th e  b a s ic  d a ta  card s  of sample I  th e  c a te g o r ie s  which comprised 
th e  segm entai c a te s c a le  and to  which th e  in d iv id u a l belonged were f i r s t  :■ 
s e le c te d ,  and second, the  c a te g o r ie s  of th e  c lu s te ry  c a te s c a le  to  which th e  
in d iv id u a l belonged were s e le c te d .  For the  segm ental c a te s c a le  each and 
every  in d iv id u a l 's  s c o re , "S", was determ ined  by means of
S = ( l / N )  XV
where "V" re p re se n ts  th e  s c a le  v a lu es  of c a te g o r ie s  to  which an in d iv id u a l 
belongs and ”N" i s  th e  number of c a te g o r ie s  to  which he b e lo n g s. An in d i ­
v id u a l 's  score  on th e  c lu s te ry  c a te s c a le  was determ ined  by using  th e  f i l l e d  
7row te c h n iq u e . '
A p roduct moment c o r r e la t io n  c o e f f ic ie n t ,  was c a lc u la te d  between
th e  "R" and "S" v a lu es  of sample I .
The sca le  h y p o th esis  f o r  sample I I  whs te s te d  by u sin g  th e  " ite m ”
w e ig h ts , o r s c a le  v a lu e s , ob ta ined  by th e  MSA of sample I .  The t e s t  was
made by o b ta in in g  "R " and ”S" v a lu es  f o r  each in d iv id u a l in  sample I I  and
c a lc u la t in g  a p ro d u c t moment c o r r e l a t i o n , ' r ^ g j j ,  between th e se  v a lu e s . In  
t h i s  in s ta n c e  th e  "R” lv a lu e s  ranged from 3 .7 4  to  0.55* The score  f o r  each
7
See page 137 of M anifest S tru c tu re  A n a ly s is .
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in d iv id u a l  in  t h i s  sample was ob ta ined  in  the  same manner as were th e  sco res  
f o r  the  members of sample I .  I t  should be em phasized th a t  the  c a te g o r ie s  
used were th o se  o b ta in ed  from  th e  MSA of sample I .
Sample I I I  was t r e a te d  in  th e  same manner as sample I I .  I t  w i l l  be 
remembered th a t  d i f f e r e n t  sample s iz e s  were used f o r  th e  two c a te s c a le s .
For th e  segm ental c a te s c a le  (N =50) th e  ffRM v a lu es  ranged from 3 .7 4  to
0 .4 4 . For th e  c lu s te ry  c a te s c a le  (NslOO) th e  ftRfT v a lu es  ranged from 3.78\ ‘
to  0.44*
CHAPTER IV 
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CHAPTER IV-
RESULTS
Sample I  Was u t i l i z e d  f o r  th e  purpose of e x t r a c t in g  th e  s c a le s  and 
d e term in ing  th e  p re d ic t iv e  c a p a c ity  of c a te s c a le s .  Samples I I  and I I I  
were in c lu d ed  in  o rd e r  to  determ ine th e  c ro ss  v a l id i t y  of th e  c a te s c a le s ,  
o r , how w ell th e y  con tinued  to  p r e d ic t  under su ccess iv e  sam pling.
Tables 1 and 2 in d ic a te  th e  r e s u l t s  o b ta in ed  through th e  e x tr a c t io n  
of th e  segm ental and c lu s t e r y .c a te s c a l e s . The s ig n if ic a n c e  of th e  c o rre ­
l a t io n s  obtained, was determ ined  by u sing  .the a p p ro p ria te  t - t e s t .  F is h e r ' s 
z tra n s fo rm a tio n  was a p p lie d  to  the  p a ire d  sample r  v a lu es  w ith in  each 
c a te s c a le  in  o rd e r to  e s ta b l i s h  th e  s ig n if ic a n c e  of th e  observed d if f e r e n c e s .
Table 1 shows th e  shrinkage of th e  segm ental c a te s c a le 's  p re d ic t io n  
of academic su cc e ss . This sh rinkage i s  .130 between sam ples I  and I I ,  
and .080 between samples I I  and I I I ;  a t o t a l  of *210. Each o f  th e se  co ef­
f i c i e n t s ,  r s x = :*583, r s j j  =  .A53^ and rg jj j= = .3 7 3 , i s  s ig n i f ic a n t  a t  w ell 
beyond the  .01 l e v e l  of co n fid en ce . F i s h e r 's  z - t e s t  a p p lie d  to  th e  p a ire d  
sample r  vh lues in d ic a te d  a t  the .05 l e v e l ,  no s ig n i f ic a n t  d if fe re n c e  
between th e se  v a lu e s .
F o r the  c lu s te r y  c a tb sc a le  Table 2 shows th a t  an r ^ j= .4 9 2  was ob­
ta in e d  f o r  sainple I ,  w ith  a shrinkage to  r ^ j j = .3 9 2  f o r  sample I I ;  .a 
d if fe re n c e  of .100 . The i K jj j= .1 8 4 . sample I I I  in c re a se s  t h i s  sh rinkage  
a n o th e r .208 f o r  a t o t a l  of .308. The r ' s  f o r  samples I  and I I  a re  again  
r e l ia b le  a t  w e ll beyond th e  ,01 le v e l  of confidence.. The r ^ j j j= : .1 8 4  i s  
s i g n i f i c a n t ,  acco rd in g  to  Table 2 , a t  roughly  the  .06 l e v e l .  The p a ire d  r  
v a lu es  of samples I  and I I ,  and I I  and I I I  a re  n o t s ig n i f ic a n t ly  d i f f e r e n t
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T a b le  1
C o r r e l a t i o n s  an d  P r o b a b i l i t i e s  O b ta in e d  f o r  th e
S e g m e n ta l C a te s c a le
Sample
- ---------------------- IT ' '
N r P r o b a b i l i ty
I 100 .5 S3 .000000000001
I I 50 ■ .453 .000440000000
I I I 50 .373 .005360000000
T a b le  2
C o r r e l a t i o n s  and  P r o b a b i l i t i e s  O b ta in e d  f o r  th e
C lu s te r y  C a te s c a le
Sample
I
I I
I I I
N
100
50
100
.492
.392
.184
P ro b a b i l i ty
.00000002
.00316000
.06389000
iroMl
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a t  th e  .05 le v e l ,  w hile th e  p a ire d  r ’s of samples I  and I I I  show no r e l i a b le
d if fe re n c e  a t  the  .01 le v e l  of co n fidence .
F ig u re  2 shows g ra p h ic a lly  th e  c u r v i l in e a r  fu n c tio n  ob ta ined  from  the  
r ' s  of the  th re e  sam ples, w hile F igure  3 in d ic a te s  the  p r o b a b i l i t i e s  of 
th e  o b ta ined  r ’s .  I t  w i l l  be noted  th a t  th e  curve of th e  r  v a lu es  f o r  the  
segm ental c a te s c a le  perform s in  th e  expected  manner. That i s ,  th e re  i s  a 
d ec rea sin g  r a te  o f sh rinkage  w ith  su ccessive  sam pling , r e s u l t in g  in  th e  
curve becoming asym pto tic  to  the base l i n e .  T h is i s  n o t so , however, f o r  
th e  c lu s te r y  c a te s c a le  which m an ife s ts  a r a th e r  ra p id ly  in c re a s in g  r a te  
of sh rinkage which, i f  co n tin u ed , would fo rc e  th e  curve to  c ro s s  th e  base 
l in e  le a d in g  to  n eg a tiv e  r  v a lu e s .
A t e s t  of th e  r e la t io n s h ip  between c a te s c a le s  rev ea led  th e  r ’s p re ­
sen ted  in  Table 3 . I t  can be seen  th a t  only  th e  I s n o t
s ig n i f ic a n t  a t  the  .05 le v e l  of co n fid en ce . Of somewhat g r e a te r  i n t e r e s t  
i s  the  r e l i a b i l i t y  of th e  d if fe re n c e  between sample r ’s .  Between samples 
I  and I I I ,  and I I  and I I I  r a th e r  la rg e  changes were found which were r e ­
l i a b l e  a t  th e  .01 l e v e l ,  w hile  no such d if fe re n c e  was found between samples 
I  and I I .
.80 .
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.00
Sample I II III
F ig , 2 , The c o r r e la t io n s  o f  th e  segm ental and c lu s t e r y  c a te s c a le s .
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Fig. 3. The probabilities of the correlations obtained for the segmental and clustery catescales.
Table 3
Correlations and their Probabilities Between the
Segmental and Clustery Catescales
Sample N . ‘ r P ro b a b i l i ty
I  ; 100 .240 .013200000000
I I 50 .181 .201000000000
I I I 50 .705 .000000000006
iroOn1
CHAPTER V
DISCUSSION
C onsidering  th e  r ’s o b ta in ed  f o r  sample I ,  one may ask  why th e se  were 
no h ig h e r . I t  should  be p o in te d  out t h a t  MSA cannot p u t an y th in g  in to  the  
d a ta  th a t  i s n ’t  a lre a d y  th e r e .  I t  can on ly , and i s  designed  o n ly , to  ex­
t r a c t  m eaningful m a te r ia l  from  d a ta  a lre a d y  p re s e n t .  I t  would th e n  seem 
th a t  the  k inds of m a te r ia l  g e n e ra lly  co n ta in ed  in  s tu d e n t in fo rm a tio n  
f i l e s  does n o t p rov ide  p a r t i c u l a r ly  m eaningful in a te r ia l  as f a r  as p re ­
d ic t in g  academic su ccess  i s  concerned . However, s tu d e n t f i l e s  seem to  
in c lu d e  m a te r ia l  as m eaningful as t h a t  p ro v id ed  by t e s t s  e x p re ss ly  designed  
to  p r e d ic t  academic success  (2 , 3> 36, 37, 3 8 ).
The severe  t e s t  of double c ro ss  v a l id a t io n  th rough  tim e a p p lie d  to  
th e  c a te s c a le s  p ro v id es  p e r t in e n t  d a ta  on t h e i r  s t a b i l i t y .  I t  seems th a t  
th e  p a r t i c u l a r  d i s t r ib u t io n  of " ite m s” u t i l i z e d  by th e  segm ental c a te s c a le  
ten d s  to  s t a b i l i z e  i t  somewhat more th a n  the  c ld s te r y .  The s ig n if ic a n c e  
of th e  r ’ s of t h i s  s c a le ,  and th e  la c k  of s ig n i f ic a n t  d if f e r e n c e s  between 
sample r ’s i l l u s t r a t e s  i t s  p ro p e n s ity  tow ard con tinued  e f f e c t iv e  p re ­
d ic t io n .  Comparing th e  r e s u l t s  of th e  segm ental and c lu s te r y  c a te s c a le s  
v e r i f i e s  t h a t  th e  form er dbes have g r e a te r  s t a b i l i t y .
The r a th e r  ra p id  p re d ic t iv e  decrease  ev idenced  by th e  c lu s te r y  c a te ­
s c a le  o b v iously  re q u ire s  some a n a ly s is .  The e x p la n a tio n  of t h i s  unex- 
p ee ted  phenomenon appears to  l i e  in  th e  sam pling, or in  a p o p u la tio n  change. 
I t  may be assumed th a t  e i t h e r  th e  r^ j j= r .3 9 2  o r th e  r ^ j j j r z .1 8 4  i s  th e  t ru e  
e s tim a te  of th e  c o r r e la t io n .  I f  e i t h e r  of thesd  approxim ates th e  tru e  
e s t im a te , th e n  th e  o th e r  i s  p robab ly  an a r t i f a c t  of the sam pling, o r of a
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p o p u la tio n  change. In  view of th e  c o r r e la t io n s  o b ta ined  f o r  the  segm ental 
c a te s c a le ,  i t  seems most lo g ic a l  to  expec t th e  r ^ j j r r .3 9 2  to  be th e  tru e  
e s tim a te .
The ra t io n a le  f o r  t h i s  d eduction  d e riv e s  from  se v e ra l known f a c t s  and 
an o b se rv a tio n . The r ’s f o r  th e  two c a te s c a le s  were o b ta ined  from the  
same sam ples, so th a t  c o r r e la t io n  f lu c tu a t io n s  from sample to  sample should  
have been more o r le s s  e q u a lly  re p re se n te d  in  the  c ro ss  v a l id i t y  coef­
f i c i e n t s  of both s c a le s .  The segm ental c a te s c a le  m an ifested  no ap p rec iab le  
decrease  in  p re d ic t iv e  power th rough  th e  th re e  sam ples, w hile th e  c lu s te ry  
c a te s c a le  remained r e l a t i v e ly  s ta b le  th rough  th e  f i r s t  two sam ples. F in a l ly ,  
v is u a l  comparison of the  w ith in  sample c o r r e la t io n s  ( e .g . ,  r ^  and r ^ j )  
suggested  no ap p aren t s ig n i f ic a n t  d if f e re n c e  w ith in  the f i r s t  two sam ples.
A ch i square a n a ly s is  perform ed on th e  m ale-fem ale r a t i o s  o f samples 
I  and I I I  in d ic a te d  a s ig n i f ic a n t  d if f e re n c e  in  th e se  r a t i o s  a t  th e  .05 
le v e l  of co n fid en ce . The same type of a n a ly s is  perform ed on th e  s e x  r a t i o s  
of the  p a re n t p o p u la tio n s  re v e a le d  a p r o b a b i l i ty  co n sid e ra b ly  in  excess of 
.0 5 . I t  i s  obvious th a t  a sam pling e r r o r  has been lo c a te d .  More s p e c i f i ­
c a l l y ,  as f a r  as th e  sex  v a r ia b le  i s  concerned sample I I I  was no t a random 
sample from th e  p o p u la tio n  of freshm en e n te r in g  MSU in  th e  autumn of 1952.
One f a c to r  in d ic a te s  th a t  a g re a t deal of c au tio n  i s  w arran ted  when 
a t t r i b u t i n g  th e  low r  of th e  c lu s te ry  c a te s c a le  in  sample I I I  to  the  samp­
l in g ,  o r a p o p u la tio n  change. I t  has been sa id  th a t  th e  segm ental c a te s c a le  
perform ed as ex p ec ted . F urtherm ore , both c a te s c a le s  were e x tra c te d  from 
th e  same sam ple, w ith  th e  N f o r  th e  c lu s te ry  being  tw ice as la rg e  as th a t  
f o r  th e  segm ental c a te s c a le .  The 100 in fo rm a tio n  f i l e s  c o n s t i tu t in g  the  
sample used f o r  th e  c lu s te r y  s c a le  were d ichotom ized in to  two sub-sam ples 
of 50 each , one group being  the  50 u t i l i z e d  in  th e  segmentaJL c a te s c a le .
A c h i square a n a ly s is  of th e se  groups produced evidence of $ la c k  of a
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s ig n i f ic a n t  d if fe re n c e  in  m ale-fem ale r a t i o .
I t  appears th e n , t h a t  any sam pling e r r o r  which may have a f fe c te d  th e  
c lu s te r y  should a ls o  have a f fe c te d  th e  segm ental c a te s c a le .  A d e ta i le d  
a n a ly s is  of th e  c lu s te ry  c a te g o r ie s  o b ta in ed  in  samples I I  and I I I  h e lp s  
to  e x p la in  t h i s  paradox . I t  w i l l  be remembered th a t  f iv e  modal c lu s te r s  
were de term ined . Each in d iv id u a l  was g iven  a sco re  equal to  the  s c a le  
va lue  of th e  modal c lu s t e r  in to  which he f e l l .  I t  was no ted  th a t  the  
m a jo r ity  of in d iv id u a ls ,  p a r t i c u l a r ly  in  sample I I I ,  f e l l  in  TtMKM 2 , which 
has a sca le  value of 1 .7 5 . Each perso n  f a l l i n g  in  "MR” 2 was g iven  a 
sco re  of 1 .7 5  re g a rd le s s  of h is  ?R " .v a lu e . A pparen tly  th e  sample, o r popu­
l a t i o n  change, was s u f f i c i e n t  to  reduce th e  t o t a l  c lu s t e r  range to  the e x te n t 
t h a t  i t  could  no lo n g e r  account ad eq u a te ly  f o r  th e  h ig h e r  TtR" v a lu e s . This 
p robab ly  r e s u l te d  in  th e  low er c ro ss  v a l id a t io n  c o e f f i c i e n t s .
I t  seems as though, by ommission, t h i s  s tu d y  has e m p ir ic a lly  v a lid a te d  
a su g g es tio n  made by du Mas (9) t h a t  s t r a t i f i e d  re c ta n g u la r  sam ples be used 
when a tte m p tin g  e m p ir ic a l analogues of th e  models he o f f e r s .  I t  was no t 
econom ically  f e a s ib le  to  s e le c t  th e  sam ples on th e  su g gested  b a s is .  As has 
been m entioned, the  w r i te r  s e le c te d  h is  samples by sim ple random s e le c t io n .  
Perhaps i t  i s  reaso n ab le  to  p o s tu la te  th a t  t h i s  allow ed f o r  th e  non- 
uniform  group ing  of TtRM v a lu es  which were n o t e q u a lly  re p re se n te d  in  each 
sam ple.
One o th e r  f a c to r  may accoun t f o r  the  c o r r e la t io n s  o b ta in e d . I t  w i l l  
be r e c a l le d  th a t  th e  Korean c o n f l ic t  was in  f u l l  swing du rin g  1951 and 
1952. F urtherm ore , th e  samples u t i l i z e d  in  t h i s  s tu d y  were taken  from the 
f i l e s  of freshm en e n te r in g  schoo l in  1950, 1951, and 1952. Even though 
th e  sex  r a t i o s  d id  n o t change g r e a t ly  in  th e se  th re e  y e a r s , i t  seems f a i r  
to  h y po thesize  t h a t  th e  c o n f l ic t  d id  e x e r t  a s ig n i f i c a n t  in f lu e n c e  on th e  
school p o p u la tio n , cau sin g  s u b tle  changes (such as in  age and in te l l ig e n c e )
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which could have in fluenced  the r e su lts  of th is  study. U nfortunately, th is  
w riter  was unable to  obtain adequate inform ation (other than th at concerning 
the sex  r a t io s )  about the population  during th is  period , so th a t no em­
p ir ic a l  evidence can be o ffered  in  support of th is  h yp oth esis.
Since the c a te sc a le s  do not m anifest e sp e c ia lly  high v a l id ity  i t  may 
be p r o fita b le  to  consider th e ir  fu n ction  as suppression var ia b les  in  a 
m u ltip le regression  equation . Obviously i t  was not w ith in  the l im its  of 
th is  study to  em p ir ica lly  v a lid a te  the u t i l i t y  of th ese  c a te sc a le s  as 
components of m ultip le regression  eq uation s. F ortu nately , a study of the  
re la t io n sh ip  m anifested between c a te sc a le s  revea ls  considerab le in fo r ­
mation concerning th e ir  p o ss ib le  suppression fu n ctio n s .
The co rre la tio n s  of samples I and I I  in  Table 3 in d ica te  th a t the two 
c a te sc a le s  may not be considered homogeneous. I t  seems h igh ly  l ik e ly  then, 
th a t both of thebe c a te sc a le s  may p r o fita b ly  be used i$  a s in g le  m ultip le  
regression  equation . The rather high co rre la tio n  in  sample I I I  can probably 
be a ttr ib u ted  to  the same fa c to r s  as enumerated above fo r  the second cross 
v a lid a tio n  c lu s te r y  c o e f f ic ie n t .  As the segmental ca te sca le  shows qu ite  
acceptable v a l id ity  c o e f f ic ie n ts  fo r  a l l  samples* i t  would seem most fe a s ib le  
to  u t i l i z e  i t  as a s in g le  p red ictor  and the c lu stery  as one variab le  in  a 
m u ltip le  regression  equation.
CHAPTER -VI 
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CHAPTER VI
SUMMARY AND CONCLUSIONS
In  re c e n t y ears  th e re  has been an in c re a s in g  aw areness of th e  w ealth  
of in fo rm a tio n  l o s t  in  u sin g  sim ple summative sco res  to  e v a lu a te  t e s t  r e ­
spo n ses. There has a lso ' been much d is c u s s io n  c e n te r in g  around th e  problem 
of th e  u t i l i z a t i o n  of what i s  commonly c a l le d  " q u a l i t a t iv e "  d a ta . S ev e ra l 
a ttem p ts  have been made to  r e c t i f y  th e se  s i tu a t io n s ,  bu t l i t t l e  has been 
accom plished in  the  s c a lin g  of s o -c a l le d  " tru e "  c a te g o r ie s .
du Mas’ method, m an ife s t s t r u c tu r e  a n a ly s is ,  i s  e x p re s s ly  designed  to  
s c a le  " tru e "  c a te g o r ie s ,  p a r t i c u l a r ly  those  in  such unordered  masses of 
d a ta  as are  found in  in fo rm a tio n  f i l e s .
This s tu d y  was designed  to  t e s t  th e  g en e ra l h y p o th esis  th a t  the  domain 
s tu d e n t in fo rm a tio n  f i l e s  c o n ta in s  w ith in  i t  e m p ir ic a l analogues of th e  
c lu s te r y  and segm ental models of MSA.
The f i r s t  o rd e r v a l id i t y  c o e f f ic ie n ts  of both  c a te s c a le s  were w e ll 
w ith in  th e  range g e n e ra lly  accep ted  f o r  p re d ic to r s  of academic su cc e ss .
I t  i s  c le a r  t h a t  p u re ly  b io g ra p h ic a l d a ta  w i l l  enab le  a p re d ic t io n  to  be 
made concern ing  success in  schoo l which i s  g e n e ra lly  as a cc u ra te  as th a t  
o b ta in ed  from th e  use of more co n v en tio n a l t e s t s .
A severe  t e s t  of double c ro ss  v a l id a t io n  th rough  tim e was a p p lie d  to  
both  c a te s c a le s .  The r e s u l t s  in d ic a te d  th a t  th e  segm ental c a te s c a le  func­
t io n e d  as a rea so n ab ly  e f f e c t iv e  independent p re d ic to r  of academic su cc e ss .
The c lu s te ry  c a te s c a le  showed an accep tab le  v a l i d i t y  c o e f f ic ie n t  f o r  
sample I ,  bu t some la c k  of s t a b i l i t y .  I t  was concluded th a t  th i s  c a te ­
s c a le  would p o s s ib ly  fu n c tio n  w e ll as a su p p ress io n  v a r ia b le  in  a m u ltip le
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re g re s s io n  e q u a tio n .
S ev e ra l th in g s  could have o ccu rred , e i t h e r  in d ependen tly  o r j o i n t l y ,  
to  g ive the  r e s u l t s  o b ta in ed . There could have been su b tle  p o p u la tio n  
changes which a f fe c te d  th e  v a l id i t y  c o e f f ic ie n ts  of both c a te s c a le s .  I f  
so , th e  c ro ss  v a l id i t y  of MSA may be expected  to  be much h ig h e r th an  i s  
in d ic a te d  by t h i s  s tu d y . Perhaps th e  ty p ic a l  d a ta  o ffe re d  in  in fo rm a tio n  
f i l e s  are too  s u p e r f ic ia l  to  a llow  f o r  h ig h ly  acc u ra te  p re d ic tio n s  of 
academic su cc e ss . One o th e r  p o s s i b i l i t y  i s ,  of co u rse , t h a t  th e  c lu s te ry  
c a te s c a le  in  p a r t i c u l a r  i s  unable to  e x t r a c t  th e  most m eaningful d a ta  from 
th a t  which are a v a i la b le .
This w r i te r  would l ik e  to  o f f e r  th re e  t e n ta t iv e  hypotheses f o r  fu tu re  
re s e a rc h . F i r s t ,  sam pling from h ig h ly  homogeneous p o p u la tio n s  through 
tim e w i l l  s ig n i f i c a n t ly  in c re a se  th e  p r e d ic t iv e  s t a b i l i t y  of c a te s c a le s .  
Second, s t r a t i f i e d  re c ta n g u la r  sam ples w i l l  s ig n i f i c a n t ly  in c re a se  th e  
v a l id i ty  and s t a b i l i t y  of c a te s c a le s  over th a t  which would be o b ta in ed  
th rough  the  use of any o th e r  sam pling method. The th i r d  h y p o th esis  i s  
d i r e c t ly  concerned w ith  t h i s  p a r t i c u l a r  s tu d y ; namely, t h a t  w ith  homoge­
neous p o p u la tio n s  th e  c lu s te r y  c a te s c a le  m a in ta in s  i t s  v a l id i ty  th rough 
tim e.
This cou ld  be most ad eq u a te ly  t e s t e d  by co n tin u in g  th e  sam pling p ro ­
cedure used in  t h i s  s tudy  and ex ten d in g  i t  to  sam ples of s tu d e n ts  e n te r in g  
school in  more re c e n t y e a r s ,  o r , perhaps more a p p ro p r ia te ly , t o  one o r two 
y ears  p reced in g  1950. This would ten d  to  e lim in a te  any p o p u la tio n  changes 
in c u rre d  th rough  th e  Korean c o n f l i c t ,  o r th rough a lo c a l  school adm inis­
t r a t i v e  change which took p lace  in  1952.
This au th o r found th e  methods of MSA to  be ex trem ely  sim ple and ex­
p e d i t io u s .  I t  took  about fo u r  and o n e -h a lf  hours to  f i l l  th e  s c a lin g  frame 
and roughly  tw enty  m inutes to  analyze th e  d a ta  f o r  each c a te s c a le .  Com­
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p a rin g  t h i s  w ith  an a n a ly s is  of a l l  o rd e r c o e f f ic ie n ts  f o r  87 item s , th a t  
i s ,  871 c o r r e la t io n s ,  su g g ests  th e  s im p lic i ty  and u t i l i t y  of MSA.
This s tudy  has in d ic a te d  th a t  MSA can sc a le  " t r u e ” c a te g o r ie s  (T ables 
5 and 6 ) ;  th a t  the  d i s t r ib u t io n s  of item s and responses to  item s may be 
of alm ost u n lim ited  v a r ie ty ;  and th a t  i t  i s  a p r a c t i c a l  method of sca le  
c o p ^ tru c tio n .
GLOSSARY
GLOSSARY
The purpose of th i s  g lo s sa ry  i s  to  p rov ide  d e f in i t io n s  of term s and
neolog ism s, and e x p lan a tio n s  of a b b re v ia tio n s .
BASIC DATA CARD. A card  c o n ta in in g  coded in fo rm a tio n  concern ing  a s in g le  
in d iv id u a l .
CATEGORY, C. A c la s s  whose members have th e  same s p e c if ie d  c h a r a c te r i s t i c s .
CATESCALE. A s e t  of c a te g o r ie s  o b ta in ed  by means of m a n ife s t s t ru c tu re  
a n a ly s is  which meet th e  s c a le  c r i t e r i a  in  p re d ic t in g  v a lu es  of a 
m an ifest v a r ia b le .
CLUSTER, K. A s e t  o r group of c a te g o r ie s .
CLUSTERY MODEL. The g e n e ra l model of m an ife st s t r u c tu r e  a n a ly s is .
CONTINUUM. A m agn itud ina l s e r ie s  such th a t  a d jac e n t members of the  s e r ie s  
are  n o t p e rc e p tib ly  d i f f e r e n t ,  b u t when some la rg e  in te r v a l  of th e  
s e r ie s  i s  co n sid ered  d if fe re n c e s  in  m agnitudes are  observed .
DATUM UNIT. One thum btack in  the  s c a l in g  frame in s e r te d  in  the  hole in  
th a t  c e l l  o c cu rrin g  a t  the  in te r s e c t io n  of th a t  row headed by an in ­
d iv id u a l 's  "R" value and th a t  column headed by a coded ca teg o ry  to  which 
he belongs.
DOMAIN. D efined d a ta  having s p e c if ie d  common c h a r a c t e r i s t i c s .
EMPIRICAL ANALOGUE. E m p irica l d a ta  th a t  approxim ate a model.
FILLED ROW TECHNIQUE. A method of d e r iv in g  a c lu s t e r  sco re  f o r  an in d iv id u a l .
INFORMATION FILE. A com p ila tio n  of in fo rm atio n  about a p a r t i c u la r  in d iv id u a l .
INTENSIVE MODEL. One of th e  th re e  models of m an ife st s t ru c tu re  a n a ly s is  
which i s  roughly  a cum ulative c o n fig u ra l s c a le .
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LATENT CONTINUUM. An in fe r r e d  continuum , u su a lly  from  m an ifest r e l a t i o n ­
sh ip s  between item s and responses to  item s .
MANIFEST STRUCTURE ANALYSIS. MSA. A method of an a ly z in g  a s e t  of m an ife st
r e la t io n s  between c a te g o r ic a l  p re d ic to r  d a ta  and a p re d ic te d  q u a n ti­
t a t i v e  v a r ia b le  in  o rd e r to  e x t r a c t  an o rdered  s t r u c tu r e .
MANIFEST VARIABLE. R. A v a r ia b le  f o r  which th e re  e x i s t s  a method of
a ss ig n in g  num erical v a lu es  to  e n t i t i e s  such th a t  th ese  num erical v a lu es  
in d ic a te  th e  s e r i a l  p o s i t io n  of th e se  e n t i t i e s  along a dim ension.
MODAL CLUSTER. MK. That, c lu s t e r  which b e s t  re p re se n ts  a l l  c lu s te r s  ly in g  
between two ad jac e n t s l i c e s  o f a m an ife s t v a r ia b le .
MODAL CLUSTER VALUE. MKV. The s c a le  value of a modal c lu s t e r .
M5A. See m an ife s t s t r u c tu r e  a n a ly s is .
MSU. Montana S ta te  U n iv e rs ity , M issou la , M ontana..
r ^ .  A Pearson  p roduct moment c o e f f ic ie n t  of c o r r e la t io n  in v o lv in g  th e  
c lu s te ry  c a te s c a le .
r g . A Pearson  p ro d u c t moment c o e f f ic ie n t  of c o r r e la t io n  in v o lv in g  th e  
segm ental c a te s c a le .
SCALE VALUE. V. N um erical value o f a ca teg o ry  o r c lu s t e r  which in d ic a te s  
i t s  mean p o s i t io n  on a m an ife s t v a r ia b le .
SCALING FRAME. A m echanical device used in  m an ife s t s tru c tu re  a n a ly s is  
which f a c i l i t a t e s  the  e x tr a c t io n  of a c a te s c a le  from a mass of d a ta .
SU0REj_J5. A p re d ic te d  value of a m an ife s t v a r ia b le .
SEGMENTAL MODEL. One of th e  th re e  models of m an ife s t s t ru c tu re  a n a ly s is  
which i s  roughly  a p o in t  c o n f ig u ra l s c a le .
TRUE CATEGORY. A ca teg o ry  which has no observable r e la t io n s h ip  to  o th e r  
c a te g o r ie s .
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APPENDIX A 
TABLES
T a b le  4
■$c*
The Student Information F ile
Mother l iv in g ?
Yes
No
20 .
21 .
23 .
1 . Male 2 . Female
3. Under 20 y e a rs  of age
4. 20-23  y ea rs  of age
5. Over 23 y ea rs  of age 6. US
8. C a th o lic  9 . P r o te s ta n t
12. S in g le  13. M arried
15. Widowed 
Fatheh  l iv in g ?
16. Yes 18.
17* No 19.
22. F a th e r  i s  re -m a rr ie d
24* F a th e r  i s  35 y ea rs  of age o r below
25. F a th e r , i s  36-55 y ea rs  of age
26. F a th e r  i s  56 y ears  of age o r above
27. Mother i s  35 y ea rs  of age or below
28. Mother i s  36-55 y e a rs  of age
29. Mother i s  56 y ears  of age o r above
F a th e r ’s p re se n t occupation  i s :
30. P ro fe s s io n a l or m anageria l 31.
32. S e rv ice  33. A g r ic u l tu ra l ,  f i s h e r y ,  f o r e s t r y  
35. S e m i-sk ille d  3 6 . U n sk illed
38. R e tire d
M other's  p re s e n t  occupation  i s :
39. P ro fe s s io n a l o r m anageria l 40.
41. S e rv ice  o r housew ife 42. A g r ic u l tu ra l ,
43. S k i l le d  o r s tu d e n t 44* S e m i-sk ille d
46 . Do n o t know
M other’ s occupation  b efo re  m arriage was:
47. P ro fe s s io n a l o r m anageria l 48.
49. S e rv ice  o r housew ife 50.
51. S k i l le d  or s tu d e n t 52,
54. Do n o t know o r none 
H ighest school grade com pleted by f a th e r  was:
55. 8 grade or below 56 . 9-12 grade
57. Above 12 grade 58. Do n o t know
H ighest school grade completed by m other was:
59. 8 grade or below 60. 9-12 grade
61. Above 12 grade 62. Do n o t know
Number of b ro th e rs  and s i s t e r s  i s :
63 . 3 o r l e s s  6 4 . 4 o r more
Number of unm arried b ro th e rs  and s i s t e r  i s :
66. 3 o r l e s s  . 6 7 . 4 o r more
Number of m arried  b ro th e rs  and s i s t e r s  i s :
69. 3 o r l e s s  70. 4 o r more
born 7 . Foreign born
10 . Other 11. None
14. Divorced or separated
Parents a re :
S t i l l  married 
Divorced or separated  
Mother i s  re-married
C ler ica l or sa le s  
34. S k ille d  
37. Do not know
C ler ica l or sa le s  
f ish e r y , fo r e str y  
45. U nskilled
C ler ica l or s a le s  
A g ricu ltu ra l, f is h e r y , fo re stry  
S em i-sk illed  53. U nskilled
65 . Do not know
68. Do not know
•1-1 Do not know
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72.
74.
76.
79.
81.
83.
85.
89.
92.
93.
94.
95.
96.
97.
98.
99. 
100. 
101. 
102.
103.
104.
105. 
107. 
109.
111.
114.
116.
119.
122.
123.
124.
125.
126.
127.
128.
129.
130. 
132.
Table 4 (continued)
Number of y ea rs  between h igh  school g rad u a tio n  and c o lle g e  
e n tran ce  i s :
Same y e a r  73. 1 -4  y ears
5 y e a rs  o r more 75* No high  school o r do n o t know
Kind of high school t r a in in g  was:
G eneral 77. S c ie n t i f i c  78. B usiness o r s e c r e t a r i a l
Trade 80. None
S ize  of h igh  school s e n io r  c la s s  was:
50 o r l e s s  82. 51-300
301 o r more 84. No h igh  school o r do n o t know
S p e c ia l t r a in in g  in :
A rt 86. Music 87. Dancing 88. Photography
D ram atics 90. O ther 91. None
Why do you p la n  to  e n te r  c o lle g e?
To g e t a l i b e r a l  ed u ca tio n
To p re p a re  f o r  a v o ca tio n
F or th e  p r e s t ig e  of a c o lle g e  degree.
To be w ith ; o ld  school f r ie n d s
To make f r ie n d s  and h e lp fu l  connec tions
W ithout a c o lle g e  degree th e re  i s  l e s s  chance of g e t t in g  a job  
To p le a se  p a re n ts  o r f r i e n d s ,  fam ily  t r a d i t i o n  
To le a r n  more of c e r ta in  su b je c ts  
I t  was " th e  th in g  to  do"
Foregone co n c lu s io n , I  nev er q u estio n ed  why 
W ill enab le  me to  make more money 
To g e t a g en e ra l ed u ca tio n  
O ther reaso n s
P lan s  f o r  f in a n c ia l  su p p o rt:
E n t i r e ly  supported  by f am ily 106. P a r t  tim e work
T o ta l s e l f  su p p o rt 108. Gov’t  t r a in in g  allow ance o r S ta te  a id  
S c h o la rsh ip  l lO . O ther o r none
Number of jo b s  h e ld  i s :
3 o r l e s s  112. 4-7 113. 8 o r more
The k ind  of jo b  I  would l ik e  to  have in  th e  fu tu re  i s :
P ro fe s s io n a l o r m anageria l 115. C le r ic a l  o r s a le s
S erv ice  ' 117. A g r ic u l tu ra l ,  f i s h e r y ,  f o r e s t r y  118. S k i l le d
Sem i--sk illed  120. U n sk illed  121. Do n o t know
My f i r s t  i n t e r e s t  and a b i l i t y  i s  in :
O ccupations in v o lv in g  b u s in ess  c o n ta c ts  w ith  people 
O ccupations in v o lv in g  b u s in ess  d e t a i l  work 
O ccupations in v o lv in g  s o c ia l  s e rv ic e  a c t i v i t i e s  
O ccupations in v o lv in g  s p e c ia l  a r t i s t i c  a b i l i t i e s  
O ccupations in v o lv in g  v e rb a l o r l i n g u i s t i c  work 
O ccupations in v o lv in g  te c h n ic a l  o r s c i e n t i f i c  work 
O ccupations in v o lv in g  ex ecu tiv e  r e s p o n s ib i l i t i e s  
O ther o r  none
My present v oca tion a l choice i s :
P ro fe ss io n a l or managerial 131. C ler ica l or sa le s
S ervice  133. A gricu ltu ra l, f is h e r y , fo r e str y  134. S k ille d
Table 4 (continued)
135. S e m i-sk ille d  136. U n sk illed  137. Do n o t know
My second v o c a tio n a l choice i s :
138. P ro fe s s io n a l o r m anageria l 139. C le r ic a l  o r s a le s
14.0. S erv ice  141. A g r ic u l tu ra l ,  f i s h e r y ,  f o r e s t r y  142. S k il le d
143. S e m i-sk ille d  144* U n sk illed  145. Do no t know
Number of y e a rs  p r io r  to  co lleg e  en tran ce  th a t  p re s e n t v o c a tio n a l 
choice was made:
146 . Same y e a r  . 147. 1 -4  y ea rs
148. 5 y ears  o r  more 149* Do n o t know
Why d id  you make t h i s  cho ice?
150. Family: su g g es tio n  o r t r a d i t i o n
151. F r ie n d s ' o r te a c h e r s ' advice
152. The v o ca tio n  of someone you admire or re sp e c t 
133* Suggested by s tu d y  in  school
154. Suggested by s tu d y  in  c o lle g e  c.
135 . A long  p e rso n a l i n t e r e s t  in  th e  work
136 . I t  i s  most p r o f i ta b le  f in a n c ia l ly
157. I t  i s  b e s t s u i te d  to  my a b i l i t i e s
138. I t  i s  most in t e r e s t in g  i n t e l l e c t u a l l y
159. Choice made on my own r e s p o n s ib i l i ty
160 . O ther reaso n s o r none
How c e r ta in  a re  you th a t  th i s  occupation  you have s p e c if ie d  i s  th e  
one you r e a l ly  want to  p rep are  fo r?
161. Very c e r ta in  162. U n certa in  I 6 3 . Very q u es tio n ab le .
How much in fo rm a tio n  have you jabout th e  req u irem en ts  of the
v o ca tio n  you are  choosing?
164. None 165 . Some 166. E x ten siv e
Are you fo llo w in g  your p a re n ts ' v o c a tio n a l p re fe re n c e  f o r  you?
167 . Completely , 168. P a r t ia lly  
Present p h ysica l d i f f i c u l t i e s :
169. No 170. Do not know
171 . Sigh t .. ... 172. Hearing 173. Speech 174. Motor
175 . Breathing 176. Other 
What i l ln e s s e s  have you had?
177. None
178. Whooping Cough 179. Mumps
180. Measles 181. German Measles
182. Chicken' Pox 183. E n cep h a litis
184. E pilepsy 185. In fa n t i le  P a ra ly sis
186. Other p a r a ly s is 187. Tuberculosis
188. Pneumonia 189. In flu en za
190. Other resp ira tory  d isorders 191. Malaria
192. Chorea 193. Rheumatic Fever
194. Heart D isease 195. S c a r le t  Fever
196. Nervousness 197. S le ep le ssn ess
198. Exhaustion 199. Hearing d e fec ts
200. Typhoid Fever 201. Small Pox
202. D iabetes 203. S tu tter in g
204. Stammering 205. Other speech d e fec ts
206. Hernia 207. Other p h ysica l d efec ts
208. F ain tin g  s p e l ls 209. Convulsions or F it s
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210. D izzin ess 211. T ingling
212. Frequent or p e r s is te n t  213. Frequent or p e r s is te n t
headaches backaches
214. Eye d e fec ts 215. Other d e fec ts
Which of the fo llo w in g  words describe your general make-up?
216 . Persevering 217. F riend ly 218. P atien t
219. Stubborn 220. Capable 221. Tolerant
222. Calm 223. Impetuous 224. P ess im ist ic
225. ■Reserved 226. Bashful 227. S e lf-co n fid en t
228. Jealous 229. Talented 230. Quick-tempered
231. Cynical 232 . T actfu l 233. C onscientious
234. Cheerful 235. Submissive 236. E xcited
237. I r r ita b le 238. Anxious 239. Poor h ealth
240. Nervous 241. E a sily  exhausted 242. Unhappy
243. Frequent periods of gloom or depression 244. Frequent day­
245. S e n s it iv e 246. P rocrastin ate  o ften dreaming
247. Industrious 248. Cooperative 249. In d ec isiv e
What a re  your p re se n t o r contem plated  l iv in g  arrangem ents w hile
a t  the  U n iv e rs ity ?
2$0. L iv in g  a t  home w ith my fam ily
251. L iv in g  in  a U n iv e rs ity  dorm ito ry  o r c o o p era tiv e  house
2$2. L iv in g  in  a rooming house
2$3. L iv in g  in  a f r a t e r n i t y  o r s o r o r i ty  house
254. L iv in g  in  th e  home of an em ployer, f r i e n d s ,  o r r e la t iv e s
25$. L iv in g  in  my own apartm ent 
2$6. O ther o r none
I  have th e  fo llo w in g  problem s:
Which I With which
cannot I  would
so lve  l ik e  help
2$7. I  u s u a lly  f e e l  i n f e r i o r  to  my a s s o c ia te s  291.
2$8. I  have been unable to  determ ine how much tim e I  292.
shoiild s tudy
239. I  have to o  few s o c ia l  c o n ta c ts , 293.
260. I  have d i f f i c u l t y  in  making f r ie n d s  294.
261. I  dp no t know how to  o b ta in  th e  .money I  need 293.
262. I  have been unable to  determ ine what I.am  b e s t ab le  to  296.
do
263 . I  do no t know, how to  tak e  good le c tu r e  n o te s  297*
264. I  dp n o t ..get along w ell w ith  my p a re n t?  298.
265. I  o f te n  have d i f f i c u l t y  in  keeping f r ie n d s  299.
266. I  am tmablp to  determ ine what I  would l ik e  to  do 300.
267. I  have no t ob ta in ed  p a re n ta l  approval of my voca- 301.
t io n a l  p lan s
268. I  do no t have enough to  t a l k  about in  company 302.
269. I  re c e iv e  inadequate  f in a n c ia l  h e lp  from my fam ily  303.
270. I  am unable to  g e t along w ith  my b ro th e rs  an d /o r 304 .
s i s t e r s  " '
271. I  do no t know how to  o u tl in e  tex tb o o k  assignm ents 303 .
-Mr-
Table 4 (continued)
272. I  have been unable to  make a s a t i s f a c to r y  r e l ig io u s  306.
ad justm ent
273. I  am n o t in te r e s te d  in  my s tu d ie s  307*
27-4. I  do no t have enough in fo rm atio n  about jo b  oppor- 308.
tu n i t i e s  and d u tie s
275. I  am f re q u e n tly  em barrassed when w ith  o th e rs  309.
276 . I  u s u a lly  do no t en job  being  w ith members of th e  310.
o p p o site  s e x .
277. I  am unable to  do my work w ell because of to o  many 311•
s o c ia l  a c t i v i t i e s
278. I  u s u a lly  do no t know how to  act: when w ith  company 312.
279. I  u su a lly  cannot read  f a s t  enough to  cover a l l  of my 313*
assignm ents
280. I  u su a lly  have d i f f i c u l t y  u n d erstand ing  what I  read  314.
281. I  do n o t know what th e  most a p p ro p ria te  t r a in in g  i s  315 .
f o r  my chosen c a re e r
282. I  do no t know i f  an ed u ca tio n  i s  w orthw hile 316.
283. I  f e e l  g u i l ty  about som ething I  have o r have no t done 317*
284-. I  have So much o u ts id e  work to  do th a t  I  am n e g le c tin g  318.
my school work
283. I  have tro u b le  making m yself s tu d y  319.
286. I  la c k  s e lf -c o n f id e n c e  320.
287. I  am d i s s a t i s f i e d  w ith  my s ta t e  of h e a lth  321.
288. I  do no t know how to  inprove my p e rso n a l appearance 322.
289. I  do n o t know how to  b reak  c e r ta in  h a b i ts  I  have 323*
290. O ther problem s 324-.
I  would l ik e  to  g e t ,  and a c tu a l ly  ex p ec t to  g e t out of c o lle g e  
th e  fo llo w in g :
I  would l ik e  
to  get out 
of c o lle g e
I a c tu a lly  
expect to  g e t
Yes No ?
325. 326. 327.
328. 329. 330.
331. 332. 333.
334. 335. 336.
337. 338. 339.
340. 341. 342.
343. 344. 345 .
346. 347. 348.
349. 350. 351.
352. 353. 354.
355. 356. 357.
358. 359. 360
361. 362. 363.
Membership in  a fr a te r n ity  or so r o r ity  
Obtaining above average grades 
Becoming a lea d er  in  campus a c t iv i t i e s  
Going out on dates
Meeting a prospective husband or w ife
Acquiring s o c ia l  s k i l l s  and techniques
f o r ;g e ttin g  along with others
Making new fr ien d s
Training fo r  a d e f in ite  vocation
Acquiring a knowledge and understanding
o f :
L iteratu re and a rt  
P h ilo sop h ica l ideas  
R elig iou s id e a ls
P o l i t ic a l  and economic developments 
Human r e la tio n sh ip s
out of co lleg e
Yes No ?
409. 410. 411;
412. 413. 414.
415. 416. 417.
418. 419. 420.
421 . 422. 423.
424. 425. 426.
427. 428. 429.
430. 431. 432.
433. 434. 435.
436. 437. 438.
439. 440. 441.
442. 443. 444*
445. 446. 447.
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364. 365. 366.
367.
370.
373.
376.
379.
382.
385.
388.
391.
394.
397.
400 .
403.
406.
493.
494*
495.
496.
497.
498.
499.
500.
501. 
502.
503.
504.
368. 369. 
371. 372. 
374. 375. 
377. 378. 
380. 381. 
383. 384.
386. 387. 
389. 390. 
392.
395.
398.
401 .
393.
396.
399.
402 .
P resen t day s c i e n t i f i c  developm ents 
P a r t i c ip a t in g  in  th e  fo llo w in g  a c t i v i t i e s :
D ram atic a c t i v i t i e s
School new spaper, m agazine, o r annual 
S tu d en t government 
Debate c lub  o r team 
Glee c lub  o r  c h o ir  
O rch es tra  o r band 
Honor s o c ie t i e s :
Based on s e rv ic e s  to  th e  U n iv e rs ity  
Based; on s c h o la s t ic  grades 
S tu d e n t, r e l ig io u s ,  o r church group 
Hobby o r s p e c ia l  i n t e r e s t  c lubs 
S u b jec t m a tte r  c lub
J u n io r  branches of lo d g e s , o u ts id e  f r a ­
t e r n i t i e s ,  n a t io n a l i ty  groups e t c .
I n te r s c h o la s t i c  a t h l e t i c  co m p etitio n  
In tram u ra l s p o r ts  
Which of the  fo llo w in g  most ad eq u a te ly  d e sc r ib e s  your reason  f o r  
a tte n d in g  c o lle g e ?
O pportun ity  f o r  e n rich ed  s o c ia l  l i f e  
O pportun ity  to  secure a h ig h e r  ed u ca tio n
O pportun ity  to  secure  s p e c ia l iz e d  t r a in in g  in  a d e f in i te  v o ca tio n  
O ther or none
I  s h a l l  n o t be s a t i s f i e d  w ith  my c o lle g e  work u n le ss :
I  meet a t  l e a s t  th e  minimum s tan d a rd s  f o r  g rad u a tio n
I  do about average work in  a l l  my cou rses
My s c h o la s t ic  reco rd  i s  above average
My s c h o la s t ic  reco rd  i s  d i s t i n c t l y  s u p e r io r
A c tu a lly  I ’l l  be s a t i s f i e d  w ith  w hatever reco rd  I  make
I  do ex p ec t to  g radua te  from c o lle g e
I  do n o t ex p ec t to  g raduate  from c o lle g e
I  do n o t know w hether o r n o t I  w i l l  g rad u a te  from c o lle g e
404. 405. 
407. 408.
448. 449 * 450.
451. 452. 453.
454. 455. 456.
457. 458. 459.
460. 461. 462.
463 . 464 . 465.
466 . 467. 468 .
469. 470. 471.
472. 473. 474.
475. 476. 477.
478. 479- 480.
481. 482. 483.
484. 485. 486.
487. 488. 489.
490. 491. 492.
Q u an tit a tiv e (Q )• Language(L) T o ta l(T )
505. 33 o r  below 508. 33 o r  below 511. ,3 3  o r  below
506. 34-66. 509. 34-66 512. 34-66
507. 67 o r above 510. 67 o r above 513. 67 o r above
E n g lish  Coop p e r c e n t i l e  sco re  ?
(M) (E) r (V)
514. 33 o r below 517. 33 o r below 520. 33 o r below
515. 34-66 518. 34-66 ’ 521 . 34-66
516. 67 o r above 519. 67 o r above 522. 67 o r above
(S) (L)
523. 33 o r  below 526. 33 o r below
524. 34-66 ■' 527. 34-66
525. 67 o r above 528. 67 o r above
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(TR) (TE)
529. 33 or below 532. 33 o r below
530. 34-66 533. 34-66
531. 67 o r above 534. 67 o r above
E n g lish  theme grades
535. A
536. B
537. c + ,  C
538. D
539. F
' This i s  a condensa tion  of the o r ig in a l ,  the  condensa tion  being  in  the  
n a tu re  of e lim in a tin g  th e  in s t r u c t io n s  and re a rra n g in g  th e  form of th e  
q u e s tio n s . F or exam ple, q u e s tip n s  30-38 were o r ig in a l ly :  "What i s  your
f a t h e r ’s occu p a tio n ?” No a l te r n a t iv e s  were g iv en . T ^  s u b je c t was r e ­
q u ire d  to  w r ite  in  th e  a p p ro p ria te  answ er.
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The S e lec ted  C ategories of the Segmental C atescale
Code No. Category
4 . 20-23  ye a rs  of age
5. Over 23 y ea rs  of age
17. F a th er, h o t l iv in g
F ather's present occupation i s
32. Service.
35. S e m i-sk ille d
Mother's present occupation i s :
39. P ro fe s s io n a l o r m anageria l
M other's.occupation before marriage was:
49. Service Or housewife
H ighest schoo l grade com pleted by f a th e r  was:
58. Do n o t imow
Number of years between high school graduation and c o lle g e  
entrance was:
74 . 5 y ears  o r more
75. N6 high school or do hot know 
S p ecia l tra in in g  in :
87. Dancing,.
P lans f o r  f in a n c ia l  su p p o rt: - 
109. S c h o la rsh ip '
My f i r S t  i n t e r e s t  and a b i l i t y  is- in :
123. O ccupations in v o lv in g  b u s in ess  d e t a i l  work
124. O ccupations in v o lv in g  s o c ia l  s e rv ic e  a c t i v i t i e s
126. O ccupations in v o lv in g  v e rb a l, o r l i n g u i s t i c  work
My second v o c a tio n a l ch o ice t.is :
142. S k i l l e d .
The number of y ea rs  p r io r  to  c o lle g e  en tran ce  th a t  p re s e n t  
v o c a tio n a l choice was made:
149. Do not know
Why d id  you make t h i s  choice?
154. Suggested by s tu d y  in  co lleg e
Are you fo llo w in g  your p a re n ts ' v o c a tio n a l p re fe re n ce  f o r  you? 
168. P a r t i a l l y
What i l ln e s s e s  have you had?
198. E xhaustion
201. Sm all Pox
203. S tu t te r in g
208. F a in tin g  s p e l l s
210. D izz in ess
Which of the  fo llo w in g  wordb d e sc rib e  your g en e ra l make-up?
235. Subm issive
237. I r r i t a b l e
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267.
272.
273.
277.
281.
284.
296.
305.
319.
342.
348.
351.
362.
363.
376.
405.
421.
425.
431.
434.
466.
481.
493.
500.
505.
517.
536.
T ab le  5 ( c o n t in u e d )
I have the fo llo w in g  problems which I cannot so lve:
I have not obtained parental approval of ray voca tion a l plans 
I have been unable to  make a sa t is fa c to r y  r e lig io u s  
adj ustment
I am.not in te r e ste d  in  ray stu d ies
I am unable to  do my work w e ll because of too many so c ia l  
a c t iv i t i e s
I do not know what the most appropriate tra in in g  i s  fo r  my 
chosen career
I have so much outside work to  do that I.am n eg lec tin g  my 
school work
I have the fo llo w in g  problems w ith which I would l ik e  help:
I have been unable to  determine what I am b est able to  do 
I do not know how to  o u tlin e  my textbook assignments 
I  have troub le making m yself study 
I would l ik e  to  get out of c o lle g e :
I am undecided whether or not I would l ik e  to  acquire so c ia l  
s k i l l s  and techniques fo r  g e tt in g  along w ith others 
I am undecided whether or not I would l ik e  to  tr a in  fo r  a 
d e fin ite  vocation
I am undecided whether or not I would l ik e  to  acquire a 
knowledge and understanding of lit e r a tu r e  and art 
I would net l ik e  to  acquire a knowledge and understanding of 
human re la tio n sh ip s
I am undecided whether or not I would l ik e  to  acquire a 
knowledge and understanding of human r e la tio n sh ip s  
P a rtic ip a tin g  in  debate club or team
I am undecided whether or not I would l ik e  to  p a r tic ip a te  in  
in te r sc h o la s t ic  a th le t ic  com petition  
I a c tu a lly  expect to  get out of co lle g e :
Meeting a prospective husband or w ife
Not acquiring s o c ia l  s k i l l s  and techniques fo r  g e tt in g  along  
with others
No tra in in g  fo r  a d e f in ite  vocation
Not acquiring a knowledge and understanding of lit e r a tu r e  
and art
P a r tic ip a tin g  in  orchestra or band 
P a rtic ip a tin g  in  subject matter clubs
Which of the fo llo w in g  most adequately d escrib es your reason  
fo r  attending co lleg e?
Opportunity fo r  enriched so c ia l l i f e  
i  s h a ll  not be s a t i s f ie d  with my co lleg e  work u n less:
My s c h o la s t ic  record i s  d is t in c t ly  superior
P ercen tile  score on the (Q) su b test of the ACE examination:
33 or below
P ercen tile  score on the (E) su b test of the E nglish  Coop 
examination:
33 or below 
E nglish  theme grade:
B
-49-
Table 6
The S e le c te d  C a teg o ries  of th e  C lu s te ry  C a tesca le
Code No.________  Category_________________________________________________
6 . US born
18. Mother l iv in g
19. Mother no t l iv in g
M other's  occupation  b e fo re  m arriage was:
49. S erv ice  o r housewife
Number of y ea rs  between h igh  school g ra d u a tio n  and co lleg e  
e n tran ce  i s :
75. No h igh  school o r do no t know
Size of h igh  school s e n io r  c la s s  was:
84* No h igh  school o r do n o t know
S p e c ia l t r a in in g  in :
87. Dancing
90. Othe r
Why do you p la n  to  e n te r  c o lleg e?
94. For th e  p r e s t ig e  of a c o lle g e  degree
P lans f o r  f in a n c ia l  su p p o rt:
109. S ch o la rsh ip
Ifor f i r s t  i n t e r e s t  and a b i l i t y  i s  in :
122. O ccupations in v o lv in g  b u s in ess  c o n tac ts  w ith  people
Why d id  you make t h i s  choice?
151. F r ie n d s ' o r te a c h e rs ' advice
152. The v o ca tio n  of someone you admire o r re s p e c t
How much in fo rm a tio n  have you about the  requ irem en ts of the  
v o ca tio n  you are  choosing?
I 64 . None
Are you fo llo w in g  your p a re n ts ' v o c a tio n a l p re fe ren ce  f o r  you? 
168. P a r t i a l l y
P re se n t p h y s ic a l d i f f i c u l t i e s :
174. Motor
Which of th e  fo llo w in g  words d e sc r ib e  your g e n e ra l make-up? 
226. B ashful
236 . E x c ite d
237. I r r i t a b l e
243. F requen t p e rio d s  of gloom o r dep ress io n
I  have the  fo llo w in g  problem s which I  cannot so lv e :
267. I  have n o t o b ta ined  p a re n ta l  approval of my v o c a tio n a l p lan s
272. 1 have been unable to  make a s a t i s f a c to r y  r e l ig io u s  ad justm ent
273. I  sun n o t in te r e s te d  in  my s tu d ie s
275• I am f re q u e n tly  em barrassed when w ith  o th e rs
281. I  do no t know what th e  most a p p ro p ria te  t r a in in g  i s  f o r  my
chosen c a re e r
282. I  d o !n o t know i f  an ed u ca tio n  i s  w orthw hile
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Table 6 (continued)
283. I  f e e l  g u i l ty  about som ething I  have o r have no t done
284. I  have so much o u ts id e  work to  do th a t  I  am n e g le c tin g  my
school work
289. I  do n o t know how to  b reak  c e r ta in  h a b its  I  have
I  have th e  fo llo w in g  problem s w ith  which I  would l ik e  h e lp : 
295. 1 do n o t know how to  o b ta in  the  money I  need
305. I  do n o t know how to  o u tlin e  tex tbook  assignm ents
315. I  do n o t know what th e  most a p p ro p ria te  t r a in in g  i s  f o r  my
chosen c a re e r
I would l ik e  to  get out of c o lle g e :
329. Not o b ta in in g  above average g ra d e s
336. I  am undecided w hether o r no t I  would l ik e  to  go out on
d a tes
351. I am undecided whether or not I would l ik e  to  acquire a
knowledge and understanding of l ite r a tu r e  and art 
376. P a rtic ip a tin g  in  debate club or team
I a c tu a lly  expect to  get out of c o lle g e :
437. Not a knowledge and u n d ers tan d in g  of p h ilo s o p h ic a l id e a s
Which of th e  fo llo w in g  most ad eq u a te ly  d e sc r ib e s  your 
reason  f o r  a tte n d in g  c o lle g e :
493. Opportunity fo r  enriched so c ia l l i f e
496. Other or none
P ercen tile  score on the (E) su b test of the E nglish  Coop 
examination:
517. ' 33 o r below
APPENDIX B 
PLATES
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P l a t e  1 .  The s c a l i n g  fra m e  w i th  ^ ,c a te g o r ie s  u n s e l e c t e d  and  u n o r d e r e d .
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P l a t e  2 . The s e g m e n ta l  c a t e s c a l e  w i th  c a t e g o r i e s  s e l e c t e d  and  u n o r d e r e d .
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P l a t e  3* The s e g m e n ta l  c a t e s c a l e  w i th  c a t e g o r i e s  s e l e c t e d  an d  o r d e r e d .
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P l a t e  4 . The c l u s t e r y  c a t e s c a l e  w i th  c a t e g o r i e s  s e l e c t e d  and  o r d e r e d .
